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DELAYED RECALL OF PREVIOUSLY MEMORIZED MATERIAL 
AFTER FIFTY YEARS* 


Honolulu, Hawaii 


М АрокАн E. SMITH 


A. INTRODUCTION AND PURPOSE 


This report is a follow-up of two studies (1, 2) made over 10 and 26 
years ago. In the first report (1) the method used, one of distributed practice 
and frequent reviews in the memorization of the 107 answers to the questions 
in the Westminster Shorter Catechism was explained in detail. Although the 
answers to all the questions were perfectly recited at one sitting 60 years ago 
before the child’s thirteenth birthday, there was considerable incidental 
practice during the next 10 years of the earlier portion of the catechism. 
The latter part of the book received no such practice so its present recall can 
be considered to be after 60 years but the earlier portion after approximately 
50 years. Aside from the attempts at repetition, 10 and 26 years ago, only the 
answers quoting the Bible, as in naming the Commandments, and the very 
first answer have received any even incidental practice. 

When repetition of the answers was undertaken recently, some forgetting of 
previously recalled answers took place. As shown in the table, more answers 


TABLE 1 
RECORD or NUMBER ОЕ ANSWERS KNOWN In 
1934 1950 1960 
Remembered 5+ 53 п 
Prompted once + 39 H 
Partly forgotten 9 15 


were partly forgotten during the last 10 years than in the preceding 40 or 
50 years. At least one cue was required for 66 answers as against 53 on 
the first trial; while 34 now needed more than one prompting as against 
nine on the first trial. However, on none of the three trials were all phrases 
of any answer completely forgotten. 

Of the 54 perfectly remembered answers in 1934 only two were not recalled 
after a single cue was given; but of the 53 other answers, 21 again required 


but one cue and the rest two or more cues. 


* Received in the Editorial Office on December 5, 1960. 
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In 1934, each answer, except the Commandments, was given a difficulty 
score of from zero to seven points based on length, lack of help from the 
number of words in the question that are repeated in its answer, and its 
place in the numerical order of the catechism. As stated above the direct 
quotations from the Bible had received some interim practice and these 11 
answers were perfectly remembered each time. As before, a larger proportion 
of the answers with low difficulty scores were recalled. The average difficulty 
score of those perfectly remembered was 2.7; of those remembered in 1934 
but now requiring a single prompting, the score was 2.8; of those requiring 
such prompting both then and now, the score was 4.2, while those requiring 
more prompting had an average score of 5.0. 

Of the 22 answers in the last quintile, which had had no practice during 
60 years, only two of the shortest were remembered and three others with but 
a single cue. But of the 22 in the first quintile, which had received considerable 
practice until 50 years ago, 14 were still perfectly remembered and only 
three of the longest required more than a single prompting. 


B. CoNcLusiox 


Forgetting was more rapid during the last 10 ye: 
preceding 30 or 40 years; that is, after 63 years of 
The answers forgotten were the more difficult, 
childhood and that had received no incidental рг: 
after first completing the memorization of the Wes 


ars than during the 
age than before that age. 
those not overlearned in 
actice during the 60 years 
tminster Shorter Catechism. 
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THE ONTOGENESIS OF CHOICE BEHAVIOR IN PROBABILITY 
AND SEQUENTIAL PROGRAMS* 1° 


Norristown State Hospital 


ALFRED E. GOLDMAN AND ]озЕРН DENNY 


A. INTRODUCTION AND PURPOSE 


This study is concerned with the ontogenesis of choice behavior and 
endeavors to uncover some of the processes involved in this development. 


The theoretical context of this study is that of a comparative developmental 
psychology (12). It proceeds from the notion that ontogenesis is characterized 
by qualitatively different stages, rather than being merely quantitatively 
distinguishable. We adhere, in this investigation, to the belief, stated most 
broadly by Heinz Werner (12), that the nature of human growth may be 
best understood through exploration for organizational stages. That this 
approach is a fruitful one has already been demonstrated by extensive 
research on the development of motoric, emotional, perceptual, mnemonic, 
conceptual, and linguistic functioning (13). To understand the development 
of intelligent choice behavior, then requires seeking for processes which 
appear to characterize qualitatively different modes of functioning. 


This approach is not consistent with those theoretical orientations which 
view choice behavior, and indeed all human learning phenomena, as reduce- 
able to a single process. That is, we do not conceive of any one process as 
being paradigmatic of the whole range of human learning. A view which 
reduces all learning to a single process, different only in quantitative achieve- 
ment is agenetic. It conceives of the adult as having available more response 
alternatives, or a greater variety of stimulus-response connections than the 
child. A genetic point of view conceives of the adult and child as utilizing 
different processes which are not necessarily distinguishable in terms of 


efficiency or achievement. 


* Received in the Editorial Office on December 9, 1960. : 

1 The authors wish to acknowledge their indebtedness for the cooperation and 
support given this research by Dr. Arthur P. Noyes former Superintendent, 
Norristown State Hospital, and by Dr. William P. Camp, present Superintendent, 
Norristown State Hospital. Е -—- 

2 This research vids supported, in part, by the United States Air Force under 
Contract No. AF 41 (657)-118, monitored by Operator Laboratory, Field Unit No. 
1, Air Force Personnel and Training Research Center, Lackland Air Force Base, 
San Antonio, Texas. 
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The present experiment investigates performance in two learning situations 
as a function of age—probability learning and sequential learning. These 
differ primarily in the structure of the reward sequences. The aim in both 
situations is to maximize the number of rewards received. Both tasks also 
require guessing which of two lights will go on in the next trial, on the 
basis of prior outcomes. 


In the probability task a prearranged, random left-right order is established 
so that of two alternatives, one alternative is “correct,” i.e., gives a valued 
outcome, 75 per cent of the time, while the other alternative is "correct" 25 
per cent of the time. "Solution" to this problem, that is, maximizing the 
number of correct guesses, requires selection, on every trial, of the alternative 
which has a potential of 75 per cent reward. 


In the sequential task the valued outcomes are prearranged according to 
some regular pattern or sequence. Maximizing the number of rewards in- 
volves discovery of that sequence. 


The difference between these two kinds of learning tasks suggested that 
they could be distinguished in terms of developmental level, i.e., that the 
sequential learning task required a genetically more advanced process for 
its solution than the probability task. Sequential learning would appear to 
demand, or at least permit, greater cognitive intervention in the solution 
process than probability learning. Our hypotheses, then, are: (4) performance 
in a probability learning task will not vary as a function of age; and (b) 
performance in a sequential-learning task will improve as age increases. 


B. MzrHop 


Comparison of the development of two kinds of 
demands on the technique used. First, to limit wh 
by the technique itself to differences in perform 


seemed advantageous to use the same apparat 
tasks. 


learning makes several 
atever might be contributed 
ance between the two tasks it 
us and similar goals on both 


Secondly, а developmental study requires that the task be sufficiently 
interesting to a wide age range and yet simple enough so that very young 
children could understand the instructions. Also, since a wide age range was 
sampled, a technique was required which could deliver tokens which could 
then be traded in for rewards of the 85 


own choice. This method provides 
different rewards that are sufficiently valued by each $ to maintain interest 
throughout the experiment. 
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Lastly, to limit the role of the E himself a technique was sought which 
would permit the use of non-verbal signals in providing reinforcement and 
other information to the S. 

A binary choice apparatus, devised especially for this experiment appeared 
to meet these needs.* 


l. Apparatus 


The apparatus has three sides, in front of which sits the $ and behind 
which, completely hidden from the S’s view, is seated the E. The front panel 
of the binary choice apparatus is 28” high by 38” wide; at the bottom of 
the front panel is a switch panel 6” away from the front panel and projecting 
toward the 5 at an angle of 45°. The two switches are located 9" in from 
each side of the lower panel and about 7” above each switch is a red light, 
4" above and between the two red lights is a green light. 

Each of the S’s switches is connected in series to a light on the back of 
the apparatus indicating the response to the Е. E lights the green light and 
either of the two red lights by multiple-throw switches. 

Six inches from the right side of the front panel is an opening of a 1^ 
diameter chute that leads from the E's to the $'s side of the apparatus and 
into a square clear plastic container. This is used to reward the 8 by dropping 
marbles through the chute into the transparent box. The box holds about a 
hundred marbles. A second opening, 2" in from the right side of the front 
panel, is used when the $ is required to deposit marbles for incorrect choices 
that he has made. These marbles are collected on the examiner's side of the 
apparatus. 

Use of this apparatus appeared to offer the following advantages: (a) it 
can be programmed so as to permit study of different learning processes; (5) 
by use of tokens which can be traded in for rewards, the device can be used 
with a wide variety of Ss; (c) use of non-verbal signals and reinforcers, 
e.g., lights and reward chute and box, reduces whatever variance the E may 
introduce into the performance; and (d) bright colors and use of marbles, 
tokens and toy rewards suggest a “game” to the children rather than a 


test of their ability. 
2. Subjects 


Ss were 240 boys from a public grade school in the suburbs of Norristown, 
Pennsylvania. Since the study was designed to explore developmental 


4 We are indebted to Dr. E. Galanter, University of Pennsylvania, for his help in 


the design of both the apparatus and the procedure. А . 
We wish to extend dr thanks to Miss Cynthia Welder, Supervisor of Special 
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patterns, a wide range of age levels were used, with the largest Proportion 
of Ss at the lower end, since it was at these earlier levels that the greatest 
changes were anticipated. The following age levels were sampled: 5-6, 7-8, 
9-10, 11-12, 14-15. To reduce sampling error all of the boys in the age 
groups used were tested except those who were out of school for extended 
periods of time due to illness. These age groupings encompassed kindergarten 
and Grades 1, 2, 4, 6, and 9. Ss were alternately assigned to either of the 
two groups as they appeared at the testing room. 


3. General Procedure 

Ss were sent one at a time to the experimental room. Special attention 
was given to establishing rapport with each child. He was then shown the 
display of toys which were used as incentives for the younger children, and 
then given the instructions. 

This display of toys and their motivating effect deserve speci. 
In any task that involves a large number of trials, 
quickly and may limit the performance unless some technique is used to 
sustain motivation over the long period of the experiment. Since this study 
involved Ss varying greatly in age particular attention had to be given to this 
problem. It was clear that no single reward has wide enough appeal to be 
attractive to all Ss. For this reason tokens were used 
traded in for a reward of a S’s own choice. 
limits of the rewards available, each S receive 
То make the experiment 
reward all of the Ss with a toy that they themselve: 
than place a particular value in tokens on each of the 
asked to select the toy they liked best and the toy 


regardless of the number of tokens they had won the Ss were informed that 
they had won enough for their first choice. | 


п а few cases where the 8% 
performance was well below the mode for his age group, he was given his 
second choice. 


al comment. 
boredom may develop 


toys, the.children were 
they liked second best, Then, 


» the possibility 
existed that those who had already heir experience 
to those who had not. Since ability ases with age, and 

, 
since advance knowledge of the e 


edge о alter performance, an 
attempt was made to limit discussion of the experiment between Ss, 


Education of Montgomery County School S 


ystems, and Mr. Marlin Brandt, § E 
vising Principal of East Norriton School, 1 Super 


for their cooperation. 
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First, the students were told that there would be a grand prize awarded 
to the boy whose performance was best in each grade. It was implied that 
it was to each child’s advantage not to communicate information since this 
would reduce his chances of winning the grand prize. After the experiment, 
one boy was randomly selected from each class and given a $2 certificate that 
could be used at a local toy shop. The second method that was used to 
lessen communication was to alternate the task and, in the probability 
learning task, to alternate the more favorably reinforced side. "This meant 
that conversations in the hallways between the last $ and the next would 
be largely irrelevant. The third and possibly most potent factor in eliminating 
communication was simply the request by the Æ that the children not com- 
municate about the results of the experiment. 

No systematic evaluation was made of the success of these methods. How- 
ever, in no case did a person's performance indicate that there had been 
any effects of contamination by communication. We found, for example, 
no case in which Ss used any of the sequential patterns when faced with 
the probability task, or other such behavior that might have suggested 
that some such communication might have taken place. 


4. Design 


Experiment I concerns the development of a kind of probability or trial- 
and-error learning. The outcome of the S's choices in this situation are 
determined by a probability mechanism that insures that one of the outcomes 
will occur 75 per cent of the time while the other outcome will occur 25 
рег cent of the time. The scheduling of these outcomes was different for 
cach $ within any particular age range. However, the different schedules 
of outcomes between age ranges were programmed identically. The experiment 
itself consisted of 150 trials. 

The $ was asked to depress one of the two levers which he thought was 
the “correct” one on each trial. If he was correct the red light above the 
lever he pressed went on, and a marble token dropped into the plastic reward 
box. These marbles accumulated until after the experiment was over, and were 
then counted. If the § was not correct in his guess no light came on. A green 
light above the two red ones was the signal for the next trial to begin. 


Ss in the probability task were read the following instructions: 


This is a guessing game. The idea of the game is to see if you can guess 
which of these two switches is the correct one to pull, and to get as many 
correct guesses as possible. If you guess the correct one. the red light 
above the switch will light up. If you guess wrong, the light won't go 
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on and that means the other switch was the correct one. You will re- 
ceive a marble for each time you are correct. The marble will fall 
into this box. When the game is all over, we will count up the marbles 
and you can trade them in for one of the prizes on the table. Re- 
member, the more marbles you have collected, the more likely it is that 
you can get the toy you want. The rules of the game are simple: (a) 
You can pull only one switch at a time; either one or the other, but 
not both at the same time. (b) Each time you must wait until the green 
light is turned on before you pull the switch. The green light is a signal 
to begin. (c) You may take as much time or as little time as you want 
before you pull the switch. Are there any questions before we begin? 


Do as well as you can so that you will be able to get the toy that you 
want. 


The Ss in the ninth grade received money as rewards, and the instructions 
were appropriately modified for them. The Ss were rewarded at the rate 
of one penny for each five marbles collected. 

The second task concerns the acquisition of a concept of sequence. In the 
sequential task the outcomes were preplanned according to a double alterna- 
tion pattern—right, right, left, left. Here, as in the previous experimental 
situation, the $ was asked to choose one of the two switches and was told 
that if he selected the correct one a red light would come on above the 
switch indicating that he was correct; while if he was incorrect, no light 
would come on. This condition differed from the probability task in that 
rather than the 8 receiving marbles for correct responses and not receiving 
them for incorrect responses as in the previous situation, the $ was given 100 
marbles at the beginning of the experiment from which he must pay one 
marble for each incorrect response. This procedure was followed in order 
to maintain motivation to do as well as possible. To have given a marble for 


each correct response would have penalized those bright Ss who reached the 
criterion quickly and might have thus altered th 


e peformance of subsequent 

Ss. 

The $ was given up to 200 trials in which to discover the correct RRLL 
sequence. The criterion of solution was 16 consecutive correct responses. 

At the end of both experiments an inquiry was conducted in which the 
E endeavored to find out what determined the S's responses, 

Two sets of instructions were used according to the incentive used. 

For the children who received toys as rewards the following instructions 
were read: 


This is a guessing game. The idea of the 
these two switches is the correct one to 
wrong the light w 


game is to find out which of 
pull each time. If you guess 
on't go on and this means the Other switch was the 
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correct one. You will know if you have guessed right or wrong by 
watching for the red light. 

I am going to give you 100 marbles to begin the game with. Every 
time you guess wrong the light does not go on and you will put a marble 
in this hole. When the game is over we will count up all the marbles 
that you have left and you can trade them in for one of the toys on the 
table. The more marbles you have left, the better chance you have of 
getting the toy you want. You will be able to get the most marbles by 
finding the best solution to this game. 

The rules of this game are simple: (а) you can pull only one switch at 
a time, (b) you must wait until the green light is turned on before you 
pull the switch. This green light is the signal to begin, and (c) you may 
take as much time or as little time as you want before you pull the 
switch. 


The instructions read to the ninth grade children, for whom money was 
the incentive, were appropriately modified. The marbles-to-penny reward 


ratio was 2 to 1. 
C. RrsULTS 


The focus in the evaluation of the results was the developmental perform- 
ance curves produced by the two learning tasks. In both tasks the criterion 
of "successful" performance was the number of marbles obtained by the 
$ which could then be traded in for a toy. That is, in both tasks the goal 
is maximizing the coincidence of the $ response and the pre-established 
program. 


1. The Ontogenesis of Probability Learning 


In Experiment I a 75-25 program was used; one side had reward-potential 
75 per cent of the 150 trials. Here, the performance scores were the 
number of responses given to the 75 per cent reward lever in the last 30 
trials. In the treatment of the data from both probability and sequential 
tasks distribution-free statistics were used since the distribution of performance 
Scores were skewed. | 

Figure 1 presents the distribution of median per cent response in the last 
50 trials of the lever giving 75 per cent reward for the five age groups. The 
youngest group was the most discrepant from the others, giving a median 
Of 86 per cent response to the most rewarded lever. From the standpoint of 
Achievement they received the highest per cent reward. The other four groups 
Produce medians which are essentially linear. The negligible inverse relation- 
Ship between age and response to the 75 per cent side produced a correlation 


of —.13 which was not statistically significant. 


N 
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FIGURE 1 
RELATIONSHIP BETWEEN PERFORMANCE IN PROBABILITY AND SEQUENTIAL PROGRAMS 


AND AGE 

In a task such as this wher 
lefts or rights in a given ratio, 
to the more frequently rewarde 
way the $ is assured that at lea: 
'The genetic change in the per cent response given to one side is more 
striking when the extremes are considered. Here, interest was in the extent 
to which Ss become “fixated” to one response lever or the other. “Fixation” 
was operationally defined as giving 96 per cent or more of the responses in 
the last 50 trials to one side, Since “correctness” or success of performance 
is not considered in this measure the fixation score is assigned to §’s perform- 
ance without regard to which side Was programmed at 75 per cent, Of the 


e the program is a random distribution of 
the way to maximize reward is to respond 
d side in 100 per cent of the trials. In this 
st 75 per cent of his trials will be rewarded. 


TABLE 1 
CORRELATION BETWEEN AGE AND PERFORMANCE IN PROBABILITY AND SEQUENTIAL PROGRAMS 
Program type Measure N rho $ 
Probability (75-25) Jo response to 75% side 122 —.13 > 10 
Sequential (RRLL) по. trials to criterion 118 +45 < .0005 
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cases presented in Table 2, only two Ss gave 100 per cent to the 25 per cent 
side; the others fixated to the 75 per cent side. 

Table 2 presents the distribution of Ss fixating to one side for age and 
1.О. groups. Significantly more younger children fixate than older children. 
The decrease in number of fixations is quite abrupt between groups of 5—6- 


> TABLE 2 
NUMBER or Ss FixariNG. (>96%) то ONE SIDE FOR AGE AND І.О. ох 75-25 PROGRAM 
Age LO. 
Age group N No. fixating 1.Q. group N No. fixating 
5-6 26 13 
7-8 34 5 Superior 20 1 
(>119) 
9-10 17 2 High average 28 5 
(110-119) 
11-12 25 2 Average 50 9 
(90-109) 
14-15 20 1 Dull normal 13 6 
and less 
<90 
Total 23 Total 21 
Chi square = 9.60 Chi square = 9.20 
1 df p<.01 2 df p< .02 


year-olds and the 7-8-year-olds. Twelve of the 23 subjects who fixated to one 
side did so 100 per cent of the trials. Of these 12, 10 were 5- or 6-year-olds 
and the other two were from the 7-8-year-old group. No child older than 
8 years old fixated 100 per cent to either side. 


2. The Ontogenesis of Sequential Learning 
The measure of performance in the sequential learning task was the 
number of trials required to solve the task to the criterion of 16 consecutive 


"correct" trials. 
It seems clear from Figure 1 that the number of trials required to solve 


this task decreased as age increased. This relationship between performance 
and age is monotonic for the four age groups from 5- to 12-year-olds. The 
correlation. between performance and chronological age was +.45 and 


significant at p < .005 (Table 1). 
It is noteworthy that of the 118 Ss in the sequential task, only four fixated 


to one side, and all four were in the 56-year-old group. 
3. The Relationship Between Learning Task and LO. 


When the data yielded by the probability task was grouped according to 
1.О., the results are consistent with those given by age grouping. The per cent 
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response to the 75 per cent 
yielding an insignificant co 

LQs, in this analysis, 
Were tested with the Pintner-Cunningham, while with all of the others the 
Kuhlman-Anderson was used. е relationship between perform- 
ance in the 75. eliminating whatever variance was 
contributed by the use of two different 


lever was invariant with І.О). levels (Figure 2), 
rrelation of —.10 (Table 3). 


were derived from two tests: the 5-6-year-olds 


ABLE 3 
ConRELATION BETWEEN I. Q. AND PERFORMANCE IN PROBABILITY AND SEQUENTIAL PROGRAMS 
Program type Measure N rho 2 
Probability (75-25) % response to 75% side 111% — 10 > 10 
Sequential (RRLL) No. trials to criterion 118 +44 < .0005 
* N is less here than for the age analysis since the LQ.s of 11 i 
available. 
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Distributing the number of Ss fixating to one side according to I.Q. level 
produces a significant chi square (Table 2). Fewer of the brighter children 
fixate than those at the lower I.Q. levels. 
| The relationship between performance in the sequential task and I.Q. level 
is similar to that produced by age levels. Performance is better as І.О. is in- 
creased. The greatest performance discrepancy appears to distinguish the 
Ss who achieve I.Q.s of less than 90 from the other groups. The difference 
in median performance between the superior and normal groups was 
considerably less than that of the other groups. The correlation between 
performance and І.О). was +.44 and is significant at р < .0005. When the 
5-6-year-olds are dropped from the analysis, to eliminate whatever variance 
may be attributable to the use of two different intelligence tests, a rho of 
+.31 is produced which is significant at p < .005. 


D. Discussion 


It appears then, that probability and sequential learning follow different 
growth curves. Performance in a probability task is invariant with age and 
1.О. levels, while performance in a sequential task improves with age and 
LQ. Insofar as young children and Ss lower іп І.О. level do as well, and 
frequently better, than older and brighter children in the probability task, 
and since young children perform better in the probability task than on the 
sequential task, probability learning seems more primitive, that is, a genetically 
Prior mode of learning. 

The inquiry which followed the completion of the task suggested that age 
and intelligence level appeared to play a major role in the way in which 
the $ approached the task. The younger children adopted what has been 
termed a "gambling" orientation (1). The greater frequency with which 
they fixated on the more frequent event suggests greater inclination to 
maximize the marble-reward without concern for the number of incorrect 
solutions. The aperiodicity of the reinforcement was enough to cement their 


response, 
Response to the inquiry revealed that finding a “solution” was relatively 
unimportant as compared to the goal of receiving enough marbles to trade 
in for the toy of their choice. This “gambling orientation” is a passive one 
in that inquiry failed to expose any active intellection devoted to understanding 
the principle according to which lights could be predicted. Only one child, 
the brightest, verbalized a solution in terms of maximizing reward by 
adopting a 100 per cent prediction of the more frequent event. For this one 


16 JOURNAL OF GENETIC PSYCHOLOGY 


boy, fixation appeared to be an active manipulation of the task. For the 
others, fixation appeared to reflect a passive role with regard to the stimuli. 

Older children actively sought for some understanding of the principle 
that determined the order in which the lights flashed on. They sought to 
impose some order on the capriciousness of the probability program and 
expressed concern as various hypotheses were attempted and discarded. 

The sequential task, in contrast to the probability task, permitted a more 
active role for the learner. Here, there was a "solution" that could be dis- 
covered. For the older children the sequence provided the order they sought 
and facilitated the adoption of a problem-solving orientation. The inquiry 
suggested that the older children appeared willing to risk losing a marble on 
any one trial in order to find the ultimate solution that would give them 
100 per cent reward. Failures or successes on individual trials were considered 
secondary to the ultimate goal of discovering the appropriate sequence. Of 
course, if the consequences of performance were more crucial to their general 
welfare or if the rewards were greater than toys and pennies, the willingness 
of the older children to risk losses may very well have been altered. 

In this task the younger children were clearly at a disadvantage in that 
the gambling approach was not as effective as it was in the probability 
task. Here, fixation netted them only 50 per cent reward. There were some 
5-6-year-olds who readily accepted this reward ratio. 

The difference in the two learning tasks as a function of age and I.Q. 
Suggests an interpretation consistent with the notion of maximization of 
expected utility (1, 2, 3). For younger children the goal was the marble 
rewards. From the inquiry it appears that the older children placed less 
absolute value on each trial but were more inclined to view the separate 
trials as opportunities to verify or negate a hunch about the order. Where 
there was no easily apprehended order this approach led them astray. 

Another factor contributing to the differential effects of age and І.О. 
is the intrinsic interest of the tasks and the ability to maintain a repetitive 
performance. Young children and those lower in intelligence are less easily 
bored by repetition and thus could accept fixation solution more easily. 
Older, brighter children soon became bored with 
entertained the possibility of predicting the less fr 
ready to sacrifice initial performance in the pursuit of the best solution. 

In an effort to throw further light оп the cognitive processes involved 
in the two learning tasks, performances in the two situations were related 
to scores of the 5- and 6-year-olds on a reading readiness test. The test used? 


the fixated solution and 
equent event. They seem 


5 Hildreth, Gertrude & Griffiths, 


Nellie. Metropolitan Readiness Tests. New York: 
World Book Company, 1933. 
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assesses ability to understand concepts of size and number, recognition of 
visual patterns, recognition of regularity and order, and differences between 
visual patterns. 

Performance in the sequential task was found to be significantly related 
to scores in the readiness test (Rho = -L.64, p< :0005, N = 14), while 
Performance in the probability task was not related to readiness scores at 
a significant level (Rho = —.15, рр .10, N= 15). Scores in the readiness 
test served to distinguish those who fixated to one side in the probability task 
particularly well, 

Six of the seven children who gave 100 per cent response to one lever 
scored below 71 on the readiness test, while seven of the eight who did not 
fixate scored 71 or higher ( < .01 by the Fisher-Yates Test, 4). 

It seems then that the ability to apprehend visual patterns in terms of 
their shape, number, and regularity is related to performance in the sequential 
task. Insofar as higher performance in the probability task does not demand 
even the minimal level of perceptual maturity evaluated in the readiness 
test, it gives further testimony to the developmental priority of this mode of 
learning. 

"These results are consistent with a comparative developmental theoretical 
orientation, according to which human learning is viewed in terms of different 
organizational stages. 

What is suggested here is that there are different kinds of learning which 
are appropriate for organisms at different levels of development. These 
learning modes, by virtue of their appearance and utilization at various 
ages and intellectual levels, can be classified in terms of greater or lesser 
primitivity. 

This experiment has considered only two kinds of learning tasks, probability 
and sequential. The results of developmentally-oriented conditioning experi- 
ments (5, 6, 7, 8, 9, 10) suggest that conditioned responses can be established 
very early in life and indeed young children frequently condition more 
rapidly than adults. Thus, three modes of learning are suggested which, in 
the order from most primitive to most advanced, are: learning by classical 
conditioning, probability learning, and sequential learning. The first level 
appears to be characteristic of the learning approach of infants and very 
Young children and of infra-human organisms. With development—phylo- 
genetic and ontogenetic—the other modes of learning come to the fore and 
earlier modes recede to the background but remain available when the task 
Situation calls for no more profound level of intellection. This is the 
theoretical context within which this experiment was conceived. 
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E. SUMMARY 


'This study was concerned with the ontogenesis of choice behavior. Boys, 
ages 5 to 15, were exposed to either probability or sequential learning tasks 
presented by means of a specially devised binary choice apparatus. 

The data produced the following results: 

1. The number of trials required to solve the sequential task (RRLL) 
decreased significantly as age increased. 

2. In the probability task the number of responses to the lever 
programmed to yield 75 per cent reward was invariant with age. 

3. Relationships similar to those found between performance and chrono- 
logical age were also found between performance and LO. 

The results were interpreted as consistent with a comparative developmental 
point of view. 
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STUDIES IN OPERANT CONDITIONING: I. ACQUISITION 
OF A PANEL PRESSING RESPONSE* 


Department of Psychology, University of Denver 


ALFRED B. SHAKLEE! 


A. INTRODUCTION 


If comparative studies of learning are to contribute to the understanding 
of phylogenetic trends, it is necessary that some learning tasks be designed 
to capitalize on distinctive species adaptations. One ideal in this respect is 
to devise techniques for studying learning and other dimensions of adaptive 
response in natural or near-natural habitats with observational controls and 
suitable quantification. Outstanding examples of the possibilities here are seen 
in such work as that of Heinroth and Lorenz on imprinting in geese, von 
Frisch's studies of bees, and Schneirla's investigations of maze learning in 
ants, ' 

At a different level of study there are the possibilities for designing 
laboratory apparatus to parallel, not only the animal's sensory-motor capacities, 
but also particular types of adjustment which have over the course of evolu- 
tion especially fitted the organism to a particular ecological niche. Following 
Elton (2), the term "niche" is used to specify a broad set of conditions, 
Such as the "mode of life" of the organism. А problem in comparative 
learning studies is to incorporate as much as possible of the organism's 
ecological niche into laboratory learning apparatus. Such an emphasis may 
greatly decrease the time necessary to obtain learning, and yield data which 
represent more adequately the limits of learning efficiency which an organism 
can approach. 

The writer has combined a number of ideas already in the literature in 
developing a simple apparatus which, for the rat, gives rapid learning and 
relatively stable measures of acquisition and extinction. The apparatus is 
quite similar to that originally devised by Skinner (6) to measure eating 
behavior of the rat, and out of which developed the lever-box allowing of 


highly efficient and varied quantification. 


—— 


* Received in the Editorial Office on December 7 wg -— " 
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B. METHODS 
1. Apparatus 


In order to have the test apparatus similar to the animals’ laboratory 
environment, a standard metal cage (Wahmann, LC-75/C), 25 x; 10 X 7 
inches high was employed. The cage front, bottom, and removable top 
were of 1/2-inch mesh hardware cloth. Seven inches from one end, there 
was placed in the cage a partition to support a vertically sliding door eight 
inches wide, and behind this, a stimulus panel frame. This left a compartment 
18 inches long for the animal. Except as noted below, the partition and 
all associated surfaces exposed to the animal were painted gray. 

The stimulus panel frame supported hinged panels or doors, 1-3/4 X 
2-1/4 inches high, located 1-1/2 inches apart and 1-1/2 inches above the 
floor of the cage. Since it was desired to be able to use the apparatus for 
discrimination learning, as well as operant conditioning, there were three 
panels. These had front surfaces of plexiglas, under which could be inserted 
stimulus papers of different brightnesses. When a panel was unlocked, the 
free vertical edge could be pushed back a distance of one inch, exposing 


below, a triangular depression 1/8 inch deep and 1-3/4 inches on the front 
edge, in which food could be placed. 


For all the trials reported herein, black paper strips were present under 
the plexiglas covers of each panel, and the two outside 
locked. Lighting was from two 7-1/2 
ends of S’s compartment. In order to e 
the cage lighting was further reduced 
over the reflectors. The resulting illu 
front of the center of the door, 
end of the cage was, in each c. 
the observer there was a black 
give a good view of the center 
І X 3 inches, was covered on 
acetate, and on $'з side by a piece o 
oat breakfast food, “Cheerios,” 


panels were always 
-watt bulbs in reflectors above the 
ncourage more free exploration by $, 
by placing layers of white broadcloth 
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closed, in groups of three to six. This was done twice during the day, first 
for 15 minutes, and after an interval of six hours or more, for an additional 
10 minutes. In order to obtain negative adaptation to the sound of the 
sliding door, the latter was five times rapidly raised and lowered a distance 
of about one inch (but not enough to expose the stimulus panels) twice 
during each of the cage adaptation sessions. After each of these adaptation 
periods Ss were placed in individual cages until they had eaten two pieces 
of goal food, and were then returned to community cages. On the day fol- 
lowing, at least three hours before test, Ss were placed in the apparatus 
individually for five minutes each. 

On the test day, hungry Ss were placed in the apparatus and allowed to 
explore for one minute. Then the sliding door was opened to start the first 
trial, In the course of exploring, almost all Ss would in time push open the 
panel covering the food reward—often after apparently having smelled 
the food through sniffing at the bottom crack of the door. Response latencies 
were recorded from the time of opening of the sliding door to the time of 
removal of the goal food. As soon as the animal had taken the food, the 
sliding door was lowered. Intertrial intervals during learning and extinction 
were one minute. When, after learning, Ss were replaced in the apparatus 
for extinction or spontaneous recovery trials, the initial interval prior to the 
first trial was also one minute. Training was not continued with animals 
having latencies over 10 minutes on Trial 1. 

On extinction trials no food was present and a stop allowed the panel 
to move only 1/8 inch. Latency was measured from the time the sliding door 
was raised until the animal had pushed the panel the 1/8-inch distance to 
the stop, at which moment the slidng door was again lowered. Extinction trials 
Were run to a maximum latency of one minute unless otherwise noted. 


3. Spontaneous Recovery 


After preliminary research, the following procedure was found to yield 
reliable measures of spontaneous recovery. Animals were given only a 
moderate amount of training—to a criterion of three out of four trials with 
latencies less than 20 seconds. This was immediately followed by extinction 
to a criterion of one trial with no response in 90 seconds. Animals were then 
placed in individual cages for two hours, after which they were placed in 
the apparatus for one minute prior to retest. Eight females, 42—43 days old, 
and 15-19 hours hungry, were tested under these conditions. In order to 
keep motivation relatively constant and to avoid a spurious measure of 


spontaneous recovery from increased hunger at the end of the two-hour 
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interval, Ss were fed immediately after extinction a number of pieces =, 
. . 
goal food, so that these and the ones received as reinforcement would tota 
, 


15. 
4. Partial Reinforcement 


In order to study the effects of partial reinforcement, a series of pilot 
observations were made. Following this, 10 Ss, six males and four females, 
48 days old, were arranged in five like-sex littermate pairs. Members of a 
pair were assigned at random to receive continuous or partial reinforcement, 
and tests under the two conditions performed in alternation, In the con- 
tinuous reinforcement group, there were four reinforced trials, followed 
immediately by extinction, on the standard schedule. The partial reinforce- 
ment group also had four reinforced trials, but spaced over a total of eight 
runs, in the order + + — — + — — +. Extinction was as in the previous 
group. Pieces of goal food of uniform size had been pre-selected in order 
to hold constant amount of reinforcement. 


C. RESULTS AND Discussion 


"Typical negatively accelerated learning and extinction curves were obtained. 
Under the procedures used, $s seemed to be close to the asymptote for 
acquisition in the vicinity of Trial 5. The comparable asymptote for the 


elevated straightaway of Graham and Gagné (3) was reported to be 
practically attained by about trial 10. 


'The nature of the acquisition curve can be gauged from the following 


median latencies (in seconds) over 12 trials for 11 male Ss, 96 to 118 days 
old, and 22-26 hours hungry, at time of learning: 126, 28, 20, 10, 7, 13, 
5, 7, 10, 6, 4, 4. 


Animals tended to develop somewhat stereotyped and distinctive manners 
of pressing the panel, and also tended to 
some immediately in front of the p 


characteristic behaviors of ambival 


eat regularly in one location— 
anel, others in the back of the cage. Very 
епсе were noted during extinction. After 
a few extinction trials, there was often seen within a single trial a series 
of tentative approaches and withdrawals before a definitive response was 
made. Many an animal late in an extinction series would sit in the back of 
the cage, facing away from the panel, wit 


h its nose in one of the far corners. 
'The results for spontaneous recover 


у are indicated in 'Table 1. The 
significance of the recovery effect as indicated by the sign test had a р value of 
:008. All animals showed some latency decrease below the extinction trial 
value. 
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TABLE 1 
SPONTANEOUS RECOVERY AFTER EXTINCTION 
(N=8) 
Spontaneous 
recovery 
Trials for Trials to latency 
acquisition extinction (seconds) * 
Mean 5.6 7.8 29.9 
SD 1.5 2.5 28.9 
Range 4-3 5-12 7-77 


* Significance of recovery to value below extinction ‘criterion: sign test p= .008. 


Per cent recovery was computed on the basis of the difference between each 
S's median latency for the three most rapid of the last four acquisition trials 
and the extinction criterion of 90 seconds. Recovery ranged from 16 to 99 
per cent, with a median of 88. A recovery index of this variety can rise 
above 100 per cent, and would probably do so occasionally in more extensive 
trials. "Го the extent that the present response has properties in common with 
lever pressing, one would expect from the results of Ellson (1) that sponta- 
neous recovery was about complete at the time of test, two hours after 
extinction. 

Partial reinforcement has generally been found superior to continuous 
reinforcement, insofar as operant training situations are concerned. Skinner 
(7) reported results showing that different kinds of partial reinforcement 
Schedules can produce bar pressing habits of much greater resistance to 
extinction than habits based on reinforcement for every response. The 
Critical review by Jenkins and Stanley (5) substantiates the rather generally 
found advantages for irregular reinforcement in learning. Most research on 
this topic, however, has employed schedules which lead to a relatively large 
number of reinforcements prior to extinction. It therefore seemed desirable in 
the present case to obtain further information in a situation where very few 
reinforcements would have taken place prior to test. 

'The outcome of the partial reinforcement experiment is seen in Table 2. 
The mean number of trials to extinction was 14.8 for the 50 per cent 
reward group and 6.6 for the group receiving reward on 100 per cent of 
training trials. Here, then, we have a confirmation of the benefits of partial 
reinforcement within a situation allowing of only very slight opportunity for 
the animals to acquire cue mechanisms associated with the two patterns of 
reward. The present situation should, in the future, lend itself to further 
analysis of the behavioral supports responsible for the advantages of partial 


reinforcement. 
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TABLE 2 
EFFECTS OF PARTIAL REINFORCEMENT IN TERMS OF TRIALS To EXTINCTION 


Type of reinforcement 


Continuous Partial* 
N 5 5 
Mean 6.6 14.8 
SD 1.9 5.8 
Капре 5-10 9-24 


* Partial reinforcement superior to continuous, with pair-difference / = 3.11 32 < .05. 


In the present apparatus, which employs a response much like one pre- 
viously used by Grice (4), the allowing of odor cues when the animal is 
near the food, the making possible of a “rooting” type of response to operate . 
the panel, and the low light intensity are features calculated to allow the 
rat to display rapid learning. That such construction had a measure of 
success is reflected by the relatively small amount of pre-training required. 
Not too infrequently, however, an animal would, on one or more trials, per- 
form at a latency very much out of keeping with previous scores—a generally 
acknowledged disadvantage of latency measures, Additional taming could be 
expected to reduce somewhat the variability observed. 

With slight modifications, apparatus of this type should prove useful in 
the study of learning in other species, 


D. Summary 
An operant conditioning apparatus was developed to stimulate rapid 


learning in the rat. Reliable acquisition, extinction 


erformance more rapidly 
open straightaway running 
response, 


response cues in the two groups, the partially rein 
significantly superior retention. 
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STUDIES IN OPERANT CONDITIONING: II. RESPONSE 
INCREMENT DURING EXTINCTION* 


Department of Psychology, University of Denver 


ALFRED B. SHAKLEE! 


A. INTRODUCTION 


The typical extinction curve in classical conditioning is one showing 
general negative acceleration of response strength decrease. In a few instances, 
however, there is an initial rise prior to reduced responding, as shown by 
Switzer (11), Scott (8), and Hilgard and Marquis (4). 

Hovland (5), in research specially designed to study this phenomenon, 
found evidence in support of the hypothesis that following training, during 
which there may be built up an “inhibition of reinforcement,” the changed 
stimulus conditions of the first extinction trial may act as a disinhibitor of 
the previous inhibition, thus allowing of greater response on the second or 
third extinction trial. 

A slight, gradual increase in performance later in extinction has been reported 
by Reynolds (7), and by Grant, Riopelle and Hake (1). The latter authors 
showed by a trend test that the upward slope of extinction curves for a con- 
ditioned blink response was highly significant, but underlying mechanisms 
are uncertain. 

It is of some importance to know to what extent similar phenomena may 
be found in operant conditioning. When such effects are noted, the question 
then arises as to how similar the underlying processes may be to those presumed 


to hold in the classical situation. The present study examines the problem 


of response increment within extinction of an operant response. 


B. METHOD 
t described previously (9) was developed in 24 
102 to 115 days old, in a study 
ill be reported later. Training 
and latency of response 
f the stimulus panel by 


A panel-pressing - habi 
experimentally naive male hooded rats, 
of memory disruption, some phases of which w. 
and extinction trials were at intervals of one minute, 
was recorded as the interval between the uncovering 0: 
mber 19, 1960. 
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raising a sliding door, and subject’s taking of the reward food ^e T 
panel. For the 18 subjects in the main study, the testing procedure ~*~ nie 
eight acquisition trials, followed by an interval of six hours 2 з 2 
cage without additional food, and after this 12 extinction tria s. едц 
group of six animals was later tested under conditions of eight acquisition, 
and 10 extinction trials, with an interval of only one minute between 
acquisition and extinction. Animals were 20—28 hours hungry at the start 
of training. 
C. RESULTS 

Median latencies over six trials for the one-minute and 
given in Table 1. All but two of the 18 subjects in the six: 
decreased latencies on Trial 2. A pair- 
3.87, significant at the .002 level. 


six-hour groups are 
-hour group showed 
difference test yielded a ¢ value of 


TABLE 1 


MepiAN RESPONSE LATENCIES ($Есохрз) Durinc EXTINCTION 


Time prior to extinction 


Trial 1 min. 
2.8 
$;5 
4.0 
5.0 
7.0 

12.5 


C don 


*Latency decrease between Trials 1 and 2 significant at :002 level. 


The subjects havin 


had a longer median latency on the second extinction trial than on the first, 


imals showing increases, The subjects in the one 
group were selected for study after six- 


hence do not constitute a random тер] 
because differential hunger could have 
of the two groups, statistical inter-grou. 


-minute 
hour results had been obtained, and 
ication. For the above reason, and 
influenced the relative performances 
P comparisons are not presented, 


ical formulation to 
ncrement in classica] Conditioning, as tested by 
Hovland, could adequately describe analog 


ous data in operant conditioning. 
It is interesting to note, however, that from a disinhibition hypothesis 
one might predict for operant conditioning, as well as for classical, that 
only groups having short intervals be Ё acquisition and the 
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start of extinction should demonstrate early extinction increment—a pre- 
diction which is contradicted by the present results. 

If we construct a similar explanatory principle in terms of stimulus satiation, 
a similar prediction seems in order. As the data of Heathers (2) and others 
Suggest, repeated exposure to a stimulus involves greater aversive tendency 
soon after stimulation than later. 

In discussing an observed drop in bar pressing latency between extinction 
Trials 1 and 2, Hickey (3) proposed that the behavior was suggestive of a 
Warm-up effect. If warm-up or set to perform is the major determiner of 
the phenomenon under study, the prediction would be that long-interval 
groups should show more early extinction response increment than would 
short-interval groups. It is to be expected in any repetitive practice involving 
closely spaced trials that residual stimulation patterns left by performance of 
the response, and present during subsequent responding, will gain a degree 
of associative strength for response evocation. The absence of such stimulus 
Cues, resulting from the response not having been recently performed, could 
lead to decreased response strength, even though the adequate exteroceptive 
stimuli were present. If such a mechanism were the major factor, one would 
expect no rise in the extinction curve when extinction trials were spaced as a 
direct continuation of acquisition. 

Direct observation of the animals in the present research suggested that 
dimensions of frustration played a part in the effect. Lowering the sliding 
door on the first extinction trials generally evoked intensive pushing and biting 
of the apparatus. Skinner (10) discussed possible effects of emotion pro- 
duced by extinction trials in a lever pressing operant, and offered an analysis 
of extinction curve fluctuations based on the assumption that the emotion 
depressed responding. In the present situation, it is proposed that emotional 
factors have the opposite effect, i.e, they enhance response, at least on the 
trial following the first omission of reinforcement. Emotion may, in the 
Present type of measure, contribute to behavioral variability later in extinction 
through depressive effects. Observations have not been obtained relative to 
this possibility. Р . 

A number of writers have examined operant extinction. phenomena in 
the light of a frustration-drive hypothesis, postulating that frustration can 
generate motivation which retards extinction. Lambert and Solomon (6) 
found that rats extinguished close to the goal box demonstrated both more 
excitement and greater resistance to extinction. The first extinction trial 
should for many purposes be looked upon as the last learning trial, since 
the subject's behavior is predicated solely on previous reinforcement, at least 
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under a 100 per cent reinforcement schedule. The first impact that frus- 
tration-drive could have would then be on the second extinction trial, the one 
where increased responding was noted for the six-hour animals in the present 
= reasonable to predict from the frustration drive hy 
within wide limits, there will be a direct relation between th 
relevant drive operating in the organism and the amount of 
increment in operant extinction. 
Warm-up and frustration-drive, whil 
or “univocal” variables in their influe 
closely related to the present outcome 


however, on the mechanism of operant i 
yet available. 


pothesis that, 
e strength of 
early response 


E. Summary 


"Pressing response was Studied in hooded rats, 
Cond extinction trial was 
menon were examined, and 


avior of 
reted as Suggesting that warm-up 
pe of effect recorded, 
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STUDIES IN OPERANT CONDITIONING: III. 
LEARNING IN THE RAT WITHOUT 
PRIOR EXPERIMENTAL 
ADAPTATION* 


Department of Psychology, University of Denver 


ALFRED B. SHAKLEE! 


A. PERCEPTUAL EXPERIENCE IN THE CONTROL OF LEARNING 


A great stimulus to learning research has been Hebb’s emphasis (3) on 
the importance of early perceptual experience for later efficiency in learning 
and problem solving. Many variables, such as age, taming, and environmental 
variation or restriction, can be included among those which influence an 
organism’s perceptual history. There is presumably interwoven in the effects 
of most perceptual experiences, a pattern of interacting emotional and cognitive 
dimensions. 

Studies of age in relation to learning in the rat have perforce involved 
combinations of the variables of maturation and experience. It seems clear, 
however, that very young rats are inferior in learning ability. Liu (5) found 
that maze learning efficiency in rats increased with age for groups beginning 
learning at ages between 30 and 75 days. Even younger rats were studied 
by Biel (2), who began taming the animals and giving them swimming 
experience as early as the age of 16 days. Subsequently, the animals were 
trained over a period of six days in a water maze, the youngest at ages 
17-23 days, and the oldest at 30-36 days. Again there was a direct relation- 
ship between age and learning performance. | | 

The benefits and frequent necessity of taming in order to obtain efficient 
learning in animals are widely recognized, although the importance of such 
treatment varies with species and tasks. Karn and Porter (4) have quantified 


such effects and shown that rats which received habituation to handling and 


certain maze-related experiences possessed an advantage in later maze learning. 


Similarly, Bernstein (1) noted that rats handled for 10 minutes per day 
from days 21-60, were superior to controls in T-maze learning begun at the 


age of 60 days. 
= 
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The rat is very susceptible to emotional interference in learning performance. 
One would expect, however, that in apparatus duplicating the animal’s living 
conditions and capitalizing on natural adaptive tendencies the need for special 
experimental adaptation could be reduced. Since Yerkes did not have to 
tame the worms with which he worked, and Schneirla did not tame his 
ants prior to maze learning, it seemed reasonable to expect that some learning 
might be extracted from rats, without special experimental adaptation. 

The present research was designed to determine whether rats could master, 
at an early age, a simple habit in a single test session, without prior systematic 
taming. It could be expected on the basis of Hebb’s theoretical formulation 
and experimental data on the age factor, that any learning obtained would 
be inferior to that of tame adult animals, 


B. METHOD 


Hooded rats were trained to perform an operant panel-pressing response 
two days after weaning. Learning was accomplished by eight subjects, four 
females and four males, in a single session when they were 25 days old. The 
apparatus has been described in an earlier report (6). 

The only handling received by the animals was their being picked up 
for anesthetization and ear marking and return to a large cage, on the day 
of weaning. The post-weaning living cage was identical with the one in 
which the learning apparatus was later placed. Except as noted above, the 
animals had no human contact until they were picked up and placed in the 
test cage for learning trials. Once on each of the two pre-test days, pieces of 
goal food were placed in the living cage when no other food was present, 


and were quickly consumed. Pieces of food were counted to allow an average 
of five per animal. 


Response latency was recorded as the interval between the exposing of the 
stimulus panel and the subject’s taking of the goal food behind the panel. 
The three stimulus panels, only the middle one of which could be moved 
by the animal, were marked somewhat differently than in the earlier study. 
The outer panels had gray paper visi 


If these cues have any effect over early 
an when all panels are black. 


' were again used as the goal food. 
In order not to satiate the animals, which were 12-17 hours hungry at time 


of test, small Cheerios, weighing approximately 0.1 gm., were placed indi- 
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vidually in the goal. These were large enough in diameter not to fall through 
the three mesh hardware cloth floor of the testing cage. Five trials were 
given, with intertrial intervals of one minute. It had been found in pilot 
work that a proportion of animals of this age seemed to show decreased moti- 
vation shortly after five trials. Four subjects not responding within seven 
minutes on Trial 1 were discarded. 


C. REsULTS AND Discussion 


To the writer's knowledge, quantitative information has not previously 
been available on mammalian learning of this type under conditions combining 
such young age and lack of taming. Table 1 shows the performance of the 


TABLE 1 
MEDIAN LATENCIES (SECONDS) FOR ACQUISITION TRIALS 


Age-experience group 


Young Mature 
Trial non-tame tame 
1 256 168 
2 43 23 
3 27 20 
4 33 10 
5 24 10 


experimental animals, and contrasts it with the performance of 14 mature 
animals tested earlier after undergoing the previously described (6) sequence 
of handling and habituation to the apparatus. The older animals were of the 
Previous generation of the same stock, averaging approximately 100 days 
in age. 

Since there was unusually high variability in the performance of the young 
animals, it was decided to compute a ż-test for gains between the means of the 
first two and last two trials. The pair-difference ¢ value of 4.08, significant 
at the .005 level, documented the significance of the behavioral change as 
trials progressed. Even the change between the means of Trials 2-3 and 
4-5 yielded a ғ of 2.27, with p between .06 and .05. The performance of the 
young animals was inferior to that of the older ones, though this did not 
Seem related to any inhibition of motor performance—a factor which must 
be considered in interpreting latencies. The young animals were actually 
more active than the older ones when in the learning apparatus. Observation 
of the animals also suggested more confusion on the part of the young 
ones in correctly selecting the center stimulus panel after previous reinforced 


trials, 
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In speaking of taming as a variable in animals learning, one is ke 
with a complex type of influence, which logically transcends any «утта 
taming operations introduced by the experimenter. There is no sharp lis- 
tinction between intentional taming activities and influences associated with 
caring for animals, the routine and location of the laboratory, and the brute 
fact that, regardless of what the experimenter adds to experience, the animal 
is continually in an environment. As learning progresses, considerable habitu- 
ation can take place—especially so, if learning trials are sch 
days. 

Not only had the experimental animals 
handling, but they also had had no experien 
or the specific features of the test apparatus 
first learning trial. The freedom with whi 
in the apparatus, and other comparisons b 
in laboratory tests, suggest that for certain si 
habituation experience in order to reach an 


eduled over many 


been free from a routine of 
ce with the experimental room 
until one minute prior to their 
ch these animals moved about 
etween young and old animals 
tuations young animals need less 
asymptote of performance. 


D. Summary 
It has been found possible to demon. 
untamed, 25-day-old rats. As would 


roles of maturation and experience, th 
that of mature, tame animals. The 


strate learning in a single session in 
be predicted from knowledge of the 
€ performance was less efficient th 


an 
present finding seems to offer a promisi 


ng 
research tool for learning studies. 
REFERENCES 
1. BERNSTEIN, L. A note on Christie's: “Experimental naivete and experientia] 
naivete.” Psychol. Bull., 1952, 49, 38-40, 


2. Віш, W. C. Early age differences in the maze pe 
J. Genet, Psychol., 1940, 56, 439-453. 


3. Hess, D. О. The Organization of Behavior. New York: Wiley, 1949, 
Karn, Н. W., & Porter, J. M., JR. The effects of certain pretraining procedures 


upon maze performance and their significance for the concept of latent learnin a 
J. Exp. Psychol., 1946, 36, 461-469. В 


5. Liu, S. Y. The relation of age to the learning abilit f the whi 
Psychol, 1928, 8, 75-85. каа ef the white rat, J. Comp, 


6. SHAKLEE, A. B. Studies in operant conditioning: I. Ac uisition of i 
response. J. Genet. Psychol., 1963, 102, 19-25. “арале девна 


Department of Psychology 
University of Denver 
Denver 10, Colorado 


formance of the albino rat. 


The Journal of Genetic Psychology, 1963, 102, 37-43. 


EFFECT OF PROLONGED SHOCK STRESS ON TIMIDITY 
AND EMOTIONAL ELIMINATION IN THE RAT*? 


Carnegie Institute of Technology 


K. E. Moyer? 


A. INTRODUCTION AND PROBLEM 


The effects of stress on physiological changes have been studied a great 
deal in recent years but relatively little work has been done on the effects of 
stress on behavior. Stern (5), using electroconvulsive shock as a stressor, 
has shown that activity is reduced and that emotionality is increased in an 
open field situation. He also demonstrated that these behavior changes 
endure for over 100 days. Further, he has shown (5) that E.C.S. produces 


a relatively long-lasting increase in timidity. 

Griffiths (1) studied the effect of stress on an extinguished fear response 
in a modified Miller-Mowrer box. His subjects were forced to run on a 
treadmill with a non-injurious shock as a motivator for a five-minute period 
daily for one week. He came to the conclusion that this stressor significantly 
reinstated a previously extinguished fear response. Control subjects showed no 
spontaneous recovery. Moyer and Bunnell (4) showed that rats sub- 
jected to noise stress plus operative stress manifested greater emotionality 
than controls given noise alone, operative stress alone, or no stress. Emotion- 
ality in this experiment was measured by a modification of the Hall (2) 


open-field test. 


Malmo (3) reports several experiments with humans in which it was 


shown that psychiatric patients showed a higher level of arousal than did 
non-patients in a standard stress situation. Those patients suffering mainly 
from pathological anxiety showed the highest level of arousal. Malmo con- 
jectures from these studies and other data that anxiety and consequent 
high arousal level is brought about by stimulation which keeps physiological 
levels high over a long period of time. He suggests further that it should be 
possible to "produce anxiety in animals (i.e. animals with raised physio- 
logical levels in standard situations). Any form of stimulation. which 


3, 1961. 


* Received in the Editorial Office on January 
by a research grant M-1298, from 


1 This investigation was supported in part E 
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2 The author is indebted to Mr. Andrew Chenzoff who tested the animals. 
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maintains high levels of physiological reaction over long. periods of time 
should produce the anxiety state which it is presumed would influence behavior 
in situations away from the stressor stimuli. | 

It is the purpose of this study to investigate the effects of intense, prolonged 
stress on the manifestation of emotionality in situations outside of and 
unrelated to the stressful one. 


B. Метнор 
l. Subjects 


In this experiment 31 naive, hooded, female rats from the colony at the 


Carnegie Institute of Technology were used. АП subjects were between 82 
and 87 days of age at the beginning of the experiment. 


2. Apparatus 


The grill boxes were 12-1/4 X 10-1/4 x 8-1/2 inches, made of plywood 
with a plexiglass front. The walls and ceiling were painted with aluminum 
paint. In the ceiling was a three-inch speaker covered with hardware cloth. 
A 7-1/2-watt light bulb was also affixed to the ceiling 
times. 

The floor was composed of 1/8 inch br. 
The shock administered through these rods 
shocker with sufficient resistance built into t 
resistance differences in the subjects, 
to 40 ma. This was sufficient to cli 
subjects. The three-minute intershock i 


g mechanism. The 2/10 second shock duration was controlled 
by a Decade interval timer, 


Each grill box was kept in an individual soundproof box and was ventilated 


by means of a blower which Provided a constant low level noise, The room 
temperature was maintained at between 74° and 76° throughout the lives of 
the subjects. . 


and was on at all 


ass rods spaced 3/4 inch apart. 


The open-field apparatus consisted of a t 
cloth. It was 23 X 33 inches with sides of composition board Painted gloss 
white 15 inches high. A 200-watt bulb was placed 23 inches above the table, 
and the table top was 29 inches above the floor. 

The timidity apparatus со 
painted black inside and out. 1 
five inches wide, and 7-1/2 inches high. 'The cover was light tight. A 
sliding door Covered an openi i i y five inches high. A 


able top covered with white oil 


nsisted of a box made of one-inch pine and 
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one-inch strip of wood extended 12 inches into space from the center of the 
door. A circular glass food dish 1-3/4 inches in diameter was placed on 
the end of the runway 10 inches from the door opening. The dish was 
baited with ground lab chow mixed with condensed milk. An unshaded 
7-1/2-watt bulb was placed 15 inches above the center of the runway and 
constituted the only light in the room. The box was screwed to a table top 
32-1/2 inches above the floor; the front of the box extending four inches 
over the edge of the table. The rest of the room was screened from the 
subject by a gray panel five feet six inches high on two sides and an aluminum 
screen which was placed between the subject and the experimenter. A clock 
was placed 12 inches from the subject on the side away from the experimenter. 


3. Procedure 


When the animals were 82 to 87 days of age they were put in single cages 
and given food and water ad lib for five days. For the next 14 days they 
were allowed access to food and water for one hour per day. At the end of 
the deprivation period they were divided into experimental and control groups. 
The 16 control subjects were treated in the same manner as the 15 experi- 
mental subjects except that they were never placed in the grill boxes. 

The experimental subjects were placed in the grill boxes 22 hours and 
50 minutes per day for five days. During the period in the grill boxes they 
were subjected to 2/10 second of 3.5 to 4.0 ma. of shock to the feet every 
three minutes. Although the subjects made violent, and, for periods, persistent 
escape responses and did occasionally avoid a shock, frequent observation 
indicated that none of them learned to avoid the shocks by any method that 
was consistently successful. 

At the end of each day’s stress period the subject was given a 10-minute 
trial in the timidity box according to the following procedure. The subject 
was placed in the starting box with the front door closed and left there for 
one minute. The door was then opened. Time measures from the time the 
s opened were taken on the following behaviors: (а) head out; 
ws on the runway; (c) all four feet on the runway; and 
The number of times the subject left the box and again 
lso recorded. The trial was terminated after the subject 
had eaten for 25 seconds. The trial was also terminated 10 minutes after the 
opening of the door if the subject had not reached the food by that time. 

y trial the subjects were placed in the home cage 


Immediately after the timidit 
d and water for one hour. They were then returned 


door wa 
(b) both front pa 
(d) start eating. 

returned to it was а 


and given access to foo 
to the grill box. 
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Thus, the experimental subjects had five periods in the grill box and five 
timidity trials. After the last timidity trial all subjects were returned to their 
individual home cages and given food and water ad lib. Forty-eight hours later 
all subjects were tested for emotional elimination in the open field. Each 
animal was placed in the center of the open field for a 10-minute period once 
a day for five days. A record was kept of the number of fecal bolluses pro- 
duced and the days on which the subject urinated. Between trials the sides 
were removed and the oil cloth was washed with warm water and allowed 
to dry. A record was also kept of the number of fecal bolluses produced in 
the home cage situation. 


The control subjects were on the same deprivation schedule, and were given 
timidity trials just before being fed. 


C. RESULTS 


'Table 1 shows the means for the various subscores and total time of trial 
in the timidity box. Although all the subscores are in the same direction 
(i.e., the stressed subjects took longer to emerge from the box), ¢ tests indi- 
cated that only the total time of the trial was significant beyond the .01 level 
of confidence, t = 3.14. 

Table 2 indicates means for the emotional elimination measures. ‘The 
t tests show that the differences between the groups are significant at the 


TABLE 1 
Mean Scores ON TiMiDITY Box TEST IN SECONDS 
Forepaws 
on Four feet Returns Total time 
Headout runway on runway Eat to box of trial 
Control 
group 185.9 558.9 791.7 995.9 10.75 1421.2 
Stress 
group 364.0 807.2 1119.5 1455.8 14.67 2213.0 
TABLE 2 
MEAN EMOTIONAL ELIMINATION Scores AND f Tests BETWEEN Groups 
Total bolli Total daily bolli 
produced in Days Days produced in 
open field defecated urinated home cage 
Control 
group 1.9 31 .56 323.0 
Stress 
group 9.6 1.2 2.0 314.5 
t 2.37 2.25 2.37 66 


* 
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.05 level of confidence on all measures except the total number of bolluses 
produced in the home cage situation. 


D. Discussion 


These data clearly support the hypothesis that a prolonged period of stress 
increases the emotional reactivity of the rat outside the stress situation itself. 
The increased emotionality occurred in the timidity apparatus immediately 
after the stress period. It was also manifested in the open field 48 hours 
after the subject had been removed from the stressful environment and 
returned to the secure and familiar home cage. 

Although it was not possible to take physiological measures on these subjects 
during the stress period, it was quite obvious to any observer that these subjects 
were more aroused than the control subjects who remained in the home cage. 
This situation of intense stimulation lasted for 22 hours and 50 minutes a day 
for five days, and was thus prolonged. According to Malmo’s formulation, 
then, we should have a situation in which anxiety is produced in animals 
and they should be chronically over-reactive (physiologically) to every stimu- 
lating situation. 

Such an interpretation appears to be clear in the open field in which the 
measure was urination and defecation which is presumed to be an indirect 
measure of autonomic activity. The strangeness of the open field evokes a 
fear response, one component of which is activity of the sympathetic nervous 
system. If the onset of sympathetic activity is sudden and intense there is 
a compensatory activity of the sacral parasympathetic with a consequent loss 
of sphincter tone and resultant defecation and urination. Thus it seems safe 
to say that stressed subjects were physiologically more reactive to the stimu- 
lation of the open field. 

It is also clear, however, that the experimental subjects were not just over 
reactive in general. The count of the number of fecal bolluses produced 
daily in the home cage indicated that the difference between the two groups 
was not significant. In fact, the control group produced slightly more bolluses 
than did the experimental group. We are, therefore, assured that the stress 
situation did not simply produce rats with diarrhea. As with Malmo’s 
psychiatric patients, the experimental subjects did not differ from controls 
under resting conditions. 

In the timidity situation there is also a significant difference between the 
two groups. Since no physiological measures were taken, it is not possible to 
determine whether the subjects were physiologically more reactive at this stage 
or not. Increased physiological reactivity may, however, be inferred. It is gen- 


42 JOURNAL OF GENETIC PSYCHOLOGY 


erally assumed that the more timid rat takes longer to come out of the box and 
approach the food, because the stimuli confronting it outside the box are 
strange and tend to elicit fear responses. These include autonomic involve- 
ment and avoidance tendencies which are incompatible with the approach 
tendencies generated by the hunger and exploratory drives. Because of the 
increased autonomic activity, it might be said that the subject is physiologically 
more reactive. 
Another possible interpretation of the results on the timidity box is that the 
stress situation simply reduced the general activity level of the subjects. If the 
rats were generally more sluggish in their behavior, they would be expected 
to take longer to emerge from the box. Since 
taken, it is not possible to test this hypothesis. 
Regardless of the interpretation it is clear that this Particular stressor 
changes the organism in some way which causes it to behave differently out- 
side the stress situation, and this effect lasts at least 48 hours after the 
termination of stress. Further research can determine how the organism was 
changed and what can be done to prevent or counter these changes, 


activity measures were not 


E. SUMMARY 


Thirty-one naive, female, hooded rats were used 
experimental subjects were placed in grill boxes and subjected to 3.5 to 
4.0 ma. of shock for 2/10 second every three minutes for 22 hours and 50 
minutes per day for five days. The control subjects remained in the home 
cage during this period. All subjects were tested in the timidity apparatus 
immediately after each stress period and then given one hour of access to food 
and water. After the last stress day, the subjects were returned to the home 
cages and given food and water ad lib for 48 hours. They were then tested 
in the open field 10 minutes a day for five days. 

The results indicate that the stressed animals 
leave the timidity box and are si 
field. 


in this study. The 


take significantly longer to 
gnificantly more emotional in the open 
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CHILD PSYCHOLOGY: A LOOK AT TOMORROW?*: | 


Montclair State College 


DANIEL BROWER 


The philosopher, Alfred North Whitehead, says: 


Mankind is now in one of its rare moods of shifting its outlook. The 
mere compulsion of tradition has lost its force. 


Our ship of state is in a storm and we are frantically trying to hold down 
each of its sails. Are we sure—very sure—of the fact that a democratic society 
breeds conflicts, confusion and inconsistencies in its values and in the way 
in which its young people internalize these values into their own behavior 
and thinking patterns? An authoritarian or totalitarian society has less value 
conflict—values are prescribed without the Jeffersonian value of freedom or 
choice. Child rearing is simpler in a non-democratic society. But let’s not 
blame our democracy for its ever rising delinquency rate—let’s blame our 
methods. Let’s not blame the freedom which some abuse, trample, usurp, 
exploit and twist to their own sick ends. Let’s blame ourselves as persons, 
still lacking in the courage to adapt our basic values to new and changing 
problems. A democratic society demands greater emotional maturity from 


all of us. 

Now—if value conflicts breed neurosis and delinquency in our youngsters, 
and if democracy fosters value conflicts, is it all hopeless? Far from it. Our 
challenge is just all the greater. Great goals deserve great effort, persistence, 
tenacity and a flexible imagination. 

I feel it is timely to add, while President Eisenhower and Premier Khrushchev 
sit face to face this very day on a pile of hydrogen bombs which are slowly 
ticking off, that values are culture-bound. You cannot validly compare 
educational and therapeutic efforts in the U.S. and the Soviet Union without 
correcting for the vast differences in the basic values. 

Why should we care about values? One patient completed his psycho- 
therapy well-adjusted and happy. There is little question of the value to 
be assigned: a favorable or good result. Another attempted suicide: this 


E ERES 


* Received in the Editorial Office on January 4, 1961. 
1 Presented as main address at Essex County Branch, White House Conference 
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is evaluated as a bad result. But what about the one ending in divorce—is 
this good or bad? And for whom? And by what standards? 


I want to discuss with you the matter of value judgments. In education, 
and all therapy efforts, we make value judgments implicitly if not also 
explictly, i.e., “the child is doing much better”—well, better by what criteria? 
We don’t spell out our criteria of judgment—herein lies the greatest weakness 
in our total efforts for the youngster. Most professional disagreements 
among us reflect jumbled and unverbalized standards of evaluation. Before 
Watt invented the steam engine and Whitney the cotton-gin, thus ushering 
in the Industrial Age, the world was generally concerned with goals and the 
evaluation of means used to attain these goals especially in approaching any 
mental, educational, medical, community, or welfare problem. But then 
our technical era brought a mechanistic approach to the problem of means 
towards goals—a mechanistic, quantitively exact, valueless, yes, even heartless, 
approach to methods. It was as if we could do away with values! We have 
been becoming highly efficient machines, teaching, treating, testing, assigning, 
deciding, etc., in matters regarding our youngsters with less and less orien- 
tation towards clearly formulated values. 


But all along, during the last 75 stormy years, we have been able to 
maintain the thread of that which differentiates man from the chimpanzee, 
ie, the ability to evaluate his efforts towards certain goals in relation to 
his past experiences and in the light of certain principles of self-direction 
according to a scale of things held in higher or lower esteem—our values. 
This thread (or maybe history will call it an unbreakable cable!) has been 
maintained by two vigorous, seemingly opposed, forces: 

1. Judeo—Christian Ethics—providing our society with a code of moral 
values over and above human bounds. 

2. Freud’s penetration into the unconscious origins of our values and in- 
consistencies, or conflict among our values. 


These two forces bespeak the emptiness of a purely mechanistic view of 
human growth. 


May I quote from Albert Einstein on the matter of the centrality of 
human values in even the physical sciences? = 


. Concern for man himself and his fate, must always form th а 
interest of all technical endeavors—never forget this in th a = 
your diagrams and equations. жы; 


How much more infinitely true this is in delving into the most h 
of the human sciences: The growing science of child and adolescent "e 
evel- 
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opment. Now—in order to deal more clearly with this problem, I'd like 
to spell out a few thoughts on mental health. 

The usual way of looking upon mental health has been in terms of the 
lack of disease—a negative approach, and a projection of a medical criterion. 
This is based upon a value of disease-avoidance, disease-prevention or disease- 
treatment. This does not explain the complexity of mind and total human 
experience and the total crisis confronting our civilization at all adequately— 
any more than peace can be defined as the absence of war, for by such 
negative criteria peace may be loaded with all the germinating forces leading 
to war. World War II has ended but has a positive peace even begun? 

We need a positive approach to mental health where the new value is 
health as health! Marie Jahoda has amplified this very thoroughly of late. 

A child may be devoid of academic failure, physical impairment, delinquent, 
neurotic or schizophrenic signs but may nevertheless be unhappy, lacking 
in mental vim, vigor and vitality. Such a child is not sick but he is unhealthy 
in his fotal mental organization. 

A conceptualization of positive mental health might well embrace at 
least six crucial factors: 

1. Attitudes of the individual to himself—his self-image. 

2. Degree to which he realizes his innate potentialities and acquired 
skills through action—not phantasy alone. 

3. Degree to which his various functions and roles in life are integrated 
according to a self-consistent pattern which is harmonious. 

4. Degree to which he has resolved dependencies and can function inde- 
pendently of social influences, i.e., is he self-motivated ? 

5. How much stress tolerance does he have? Here we find anxiety 
tolerance, depression tolerance, pain or deprivation tolerance, etc. 

6. How well balanced and matured are his capacities for loving and 


being loved? 


Let me list, more concretely, for you some of the conflicts in our values 


which I feel cause strain, disruption or disturbances in our children— 


1. Show respect for your elders while disparaging aging, or any object 


more than a few years old. 

2. 'The more you enjoy your work the more successful will you be, but 
choose a career principally by the dollar standard. 

3. Let's get all children tested and then stimulate them to work up to 
their fullest capacity levels—but we evaluate teachers and methods 
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largely in terms of student popularity and against the criterion of 
making the work interesting. 


4. We give millions of intelligence and aptitude tests each year, and 
then counsel our young according to the Horatio Alger myth—(Any- 
one can do anything if he only tries hard enough). 

5. 


We talk mental health in an endless chain of lip service but positive 
mental health is still the low man on the American totem pole. Do 
we unconsciously fear that such a program would force us all to 
grow up a little more? Is our collective emotional maturity too 
defective to permit mental health to rise in our scale of values? 
Mental health cannot be compromised. It is the crown of any 
person’s total life pattern. Rather than usurp or sweep aside our 
other values for child development—mental health fosters better study 
habits, improved physical well-being and socialization. 
master-key opening all other doors for the child. 
6. Industriousness vs. our even greater admiration for leisure, 

Always keep improving yourself vs. accept your short-comings and 
learn to live with them. 


8. A handicapped child should be treated like any normal child and yet 
be given special aids. 


It is the 


“I 


Cleanliness and meticulous accuracy vs. casual attitudes to life's 

responsibilities. 

10. We teach our children self-reliance and individualism while also 
teaching team-work and cooperative efforts in groups. 

11. We disapprove of corporal punishment but have we clearly articulated 
its appropriate substitute in discipline? 

12. We glorify freedom of marital choice but do we provide teen-agers 
with the requisite preliminary phase of freedom of dating choices? 

13. We treat our small children alternately as little Demons, little Saints 


of Purity, or Fallen Idols when they slip off the pedestals we have 
erected for them. 


'These are only a few among many—but out of all of these I think we 
can distill an essence consisting of a few major cross-currents of conflict in 
our values pertaining to child and adolescent development. 


1. The problem of permissiveness. The penetrating wisdom of John 
Dewey and Sigmund Freud gave the world a few great insights into the 
child's needs and inner make-up leading us to self-demand feeding of infants, 
training children only after they are age-ready or properly motivated, helping 


— 
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and permitting children to express their hostilities with a minimum of guilt 
feeling, etc. But they didn’t imply freedom to attack others or to retrogress 
in their developmental curves without direct intervention. 

2. In answering our youngsters’ questions do we differentiate for them 
questions of fact, from questions of cultural values, from questions for which 
there are no answers—before we seek to answer them? And do we help the 
child evolve his own answer by showing him the alternatives, the implications 
of each choice in an unexcited manner? Isn’t our vaster experience in living 
more applicable to show consequences of actions rather than deciding for 
the child, thus fostering his further dependency upon us? 

3. Do we accept a child as he is with no "ifs" or "buts"? Parents find 
this very difficult. 

4. Can't we teach our children to accept change and derive their security 
from confidence in their own ability to adapt themselves to change, rather 
than depend like cowards for their security on keeping everything status quo. 


Heraclitus, the Greek philosopher, cast a long shadow before him when 
he said: “One cannot step in the same river twice." The river is changed and 
50 does the one who steps in. 

Change does not terrify the scientist. It terrifies only those who, in planning 
their lives, leave it out of account. Inculcating absolute values to our children 
in a democracy leads to fear of change, resistance to change, and hostility 
to those proposing it. Maybe we need to teach a few absolute values—a 
few won't hurt! 

Finally in this regard, I'd like to add that a democratic society, or parent, 
or teacher, ideally reacts to the young person according to this formula: 

You're great despite your faults. If you obey you may attain rewards. 

If you disobey you will lose rewards. 

The autocratic attitude to the child (and many parents and teachers are 
islands of autocracy in our otherwise basically democratic social order) says, 
in effect: You'd be great if you eradicated your faults. 

If you obey you will attain rewards. 

If you disobey you will be punished. 

At the risk of taking too much time let me make one more plea—a plea that 
We concentrate our psychodynamic knowledge and tools on prevention rather 
than on treatment. Why not view all our ameliorative efforts as а great 
laboratory for elaborating practicable hypotheses for early diagnosis and 
Prevention of emotional disturbance? Several hours of mental hygiene 
counseling to a group of teen-agers or young couples might produce better 
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results than the 1000 psychoanalytic hour spent later on with one seriously 
disturbed adult. We are not sufficiently alert to the first signs of emotional 
growth failure. For when a child or adolescent stops marching forward he 
retrogresses rapidly, and no living thing remains unchanging. Practically 
speaking, why not use emotional and social achievement tests at the end of 
each school year much as we use academic achievement tests? 

In summary and in closing, may I leave a thought with you for the 
decade that lies ahead? 

Our youngsters are bearers of our traditions, our values, our liberties. As 
such they deserve more than schooling, pasteurized milk, and treatment for 
their emotional disturbances in being. They deserve the fullest implementation 
of our psychological knowledge and techniques (inadequate as they still 
are!) to the broader horizons of preventing mental disorders and building 
towards a program of positive mental health. This is not Utopia, a fool’s 
pipe-dream, or an unachievable Paradise on Earth! It is the minimal birth- 
right and just demand of every American child and youth. 


Department of Education 
Montclair State College 
Upper Montclair, New Jersey 
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VISUAL STIMULI ELICITING THE SMILING RESPONSE 
IN THE HUMAN INFANT* 


Department of Zoology, University of Liverpool 


E. A. SALZEN 


The smiling response is perhaps the first social behavior pattern to appear 
in the developing human infant. In a study of 185 babies Jones (7) reported 
that social smiling in response to the human voice or face first appears 
between the end of the first and third months, although smiling in response 
to noises of almost any kind occurs before this time and reflex smiles in 
response to tactual, organic and kinesthetic stimuli may appear as early as 
the first week. It is possible that in this last case the smiles are the "gastric 
smiles" described by Gesell and Amatruda (3), so that there seems little 
doubt that smiling in response to a visual stimulus first occurs at about 
eight weeks of age. Furthermore, this response has usually been elicited by the 
face of the observer who may himself smile or speak. Spitz and Wolf (10) 
found that a face-like mask would also produce this response in babies between 
the ages of two and six months, even when the mask was simply a piece of 
cambric with two eye-spots, provided that there was some movement and 
that it was presented "en face." In contrast with this, objects of various 
textures, sizes, colours and shapes totally failed to elicit smiling when pre- 
sented to the same babies. It is generally assumed, therefore, that a face-like 
configuration is a necessary visual stimulus for the smiling response. How- 
ever, Spitz and Wolf state that before the third month smiling may be of 
the nature of an indiscriminate overflow response and that it is only by the 
third month that the smile becomes a reaction distinctly linked to certain 
stimuli. My own observations of a baby, made before the human face had 
become a necessary visual stimulus for the smiling response, suggest that 
the first visual stimulus for this response may simply be any contrast or 
change in brightness in the visual environment. 

When seven weeks old this baby was seen to smile at external stimuli in 
a manner quite distinct from the "gastric smile" which occurred without 
apparent relation to external events. At the same time the baby was begin- 
ning to fixate and track moving objects. When eight weeks old her smiles 
were quite distinct and definite and were seen to occur on the following 


ee 
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occasions: when she was apparently looking at a window in daylight, when 
looking at electric lamps which were alight, and on one occasion when looking 
at the white inside of the hood of her carry-cot. At the same stage the baby 
would also smile at the human face especially when this was oscillated from 
side to side. Similar smiles could be obtained by presenting cardboard ovals 
about 13 inches in length, whether these were white, black, or white with 
black rim. Oscillation of these stimulus objects again appeared more likely 
to elicit a smile. Finally an electric torch with a two-inch diameter reflector 
produced a similar response whether flashed on and off repetitively or 
constantly on. Again the intermittent stimulation of the flashing light seemed 
the more effective stimulus. All these stimuli were presented by hand 2-3 
feet above the baby when she was lying quietly, either after feeding or after 
waking but before feeding cries occurred. The observer kept low down and 
to one side, or at the head of, the carry-cot, as much out of sight as possible. 
The test objects were presented only when the baby was looking up and was 
not aware of the observer. All stimuli were presented several times and 
in varied order on several occasions during the eighth week. Two days 
after these observations had begun another stimulus card was introduced. 
This was a similar white cardboard oval but with eight black sectors radiating 
from the centre and approximately equal in area to the intervening white 
sectors. This proved a very effective stimulus, especially when rotated either 
in an oscillatory or in a one-directional manner. So effective was this stimulus 
that the baby would stop her food cries, or her feeding, and watch quietly 
with smiles for several minutes. None of the other stimuli, including the 
human face emitting any manner of coaxing noises, would serve to stop the 
same food cries when this stimulus was removed. In this respect it is worth 
recalling that Spitz and Wolf found that even during the peak of their 
smiling response period (2-6 months) crying infants would not d 
to the human face. „А 
АП these stimuli continued to elicit smiling when presented to the baby 
during the ninth and eleventh weeks. In the latter week talking a d 
to help in producing a smile when the human face was meee ы 
twelfth week none of the cardboard ovals elicited a smile, even when i 2 the 
held in front of the observer’s face and accompanied by talkins Yet ey cin 
combination of sight and sound, such as a shaken rattle ey tin S er 
would make her smile and in the thirteenth week a clock with a m а рілѕ, 
loud tick proved а reliable stimulus for the smiling response. онш 
These observations suggest that the smiling response may be first elicited 
not by a complex stimulus pattern such as a human face but simply DR 
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contrast or change in brightness, the former being spatial contrast and the 
latter temporal contrast. The fact that both black and white cardboard 
ovals would produce smiling agrees with the finding of Berlyne (1) that 
albedo differences did not affect the extent to which certain stimulus patterns 
would produce visual fixation in babies. Berlyne found that black dots 
randomly distributed on a white ground and a small black and white 
checkerboard pattern were most effective in producing fixation and he 
suggested that this was related to the role of contour in the vertebrate eye 
in motion by traversing or by physiological nystagmus. The result recorded 
here for the striking effectiveness of a rotated black and white sectored 
disc in producing the smiling response is in full accord with this suggestion. 
It would seem that the simple, physiologically effective visual stimulus is 
also sufficient stimulus for the first smiling responses of the human infant. 
The few observations given here concerning sounds suggest that the same is 
true for them. Munn (8) reports that in the study carried out by Hetzer 
and Tudor-Hart (5) smiling occurred indiscriminately to noises of various 
kinds but that at eight weeks the human voice began to be more effective 
than other sounds. In the present study a complex pattern such as a speaking 
human face appeared to become a necessary stimulus for smiling when this 
particular baby was eleven weeks old. Even at this stage she would also 
smile at her rattle and teddy bear and at later ages would smile when pre- 
sented with her teething ring. At her present age of six months she smiles 
whenever one or other of her two teddy bears is shown to her. It is 
at none of the 145 babies studied by Spitz and Wolf 
doll, nor would any of them smile when 
presented with his or her own particular rattle. Spitz and Wolf also tried 
simple non-human stimuli, such as pieces of cardboard and even a flashlight 
but failed to elicit smiling. In view of my results it is surprising that not 
even the youngest of their subjects would respond to such stimuli, especially 
as the objects were presented by hand in a broadly similar fashion in both 
the studies. There is a case, therefore, for someone who has access to numbers 
of infants to re-examine the nature of the stimulus situations which elicit 


smiling at various ages. 
It is interesting to note 


strange therefore th 
would smile at toys or a rubber 


that simple stimuli which are similar to those 
described in this present paper and which include intermittent. sounds with 
low frequency components, reported by Collias (2), a flashing light, reported 
by James (6) and Smith (9), and a rotating white disc with a single 
black sector, reported by Smith (9), are sufficient stimuli for the first 
approach responses of domestic chicks. A complex pattern such as that of a 
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hen or of a moving object is not a necessary stimulus for such responses in 
the first instance. As with the human infant, however, complex stimulus 
patterns may become necessary with further visual experience. This change 
in the nature of the necessary stimulus in chicks has been called “imprinting.” 
It is of further interest, therefore, that Gray (4) has proposed that the 
smiling response in human infants is the motor equivalent of the following 
responses in chicks. Similarities between the development of social responses 
in chicks and children are expressed when the term “imprinting” is applied 
to them both. It may well be that such similarities are due to the charac- 


teristics of the higher vertebrate visual and auditory systems which they 
have in common. 


10. 
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A NOTE ON AN ATTEMPT TO INDUCE A SCHIZOPHRENIC- 
LIKE STATE IN KITTENS* 


Veterans Administration Hospital, Northport, New York 


EMANUEL STARER, IRVING J. BLUMENTHAL, AND Tom T. IRIYE 


A. INTRODUCTION 


It has not been possible to produce schizophrenia in animals although, by 
drugs and other means, certain schizophrenic-like reactions have been produced 
experimentally in them as in man (2). In this investigation an attempt was 
made to induce a schizophrenic-like state in kittens. The assumption was 
made that schizophrenia in humans results from a severe stress upon the 
infant as a result of the mother’s unconscious rejection of it. This rejection 
is manifested primarily during the feeding process and serves as a “death 
threat” to the infant. Depending upon the constitutional ability of the 
infant to withstand the intense stress, symptoms such as “а break with reality, 
loss of faculty for communication, emotional withdrawal, lack of capacity 
for abstraction, and disintegration of the ego” may develop. This assumption 
is consistent with the approach of Will (5). He stated that he considered 
the early life of the schizophrenic person to be marked by unhappiness, 
emotional insecurity, and severe anxiety, present before the child has developed 
adequate methods of dealing with those who cared for him and before he is 
able to gain corrective help from people outside of the family circle. 

In the experiment performed by Pechtel, Masserman, and Aarons (3), 


kittens, adult rats and monkeys were shocked at irregular periods by sub- 


jecting them to two to 10 low amperage, high voltage condenser shocks 
at the time of food taking over a period of 3-15 weeks. However, these 
shocks were begun, apparently, after the kittens had been weaned. 


B. ExPERIMENTAL METHOD 


In the present investigation the experimental. kitten was given 5000 
electrical shocks to its rear legs. This was administered by an inductorium 
with a .6 milliampere current and 72 volts being applied. The shocks were 
administered seven days after birth and continued through the next 35 days. 
They were introduced gradually ranging from two on the first day to as 


* Received in the Editorial Office on January 30, 1961. 
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many as 700 per day during the final period. These shocks were administered 
during the nursing period and later on only when the experimental kitten 
was in close proximity to the mother or the control kitten. 

Originally, six experimental and six control kittens were available. How- 
ever, one mother cat developed pneumonia and this led to her death as well 
as all her offspring. Other kittens developed virus conditions and died 
leaving only one experimental (male) and one control (female) alive. The 
behavior of both kittens was closely observed during the experiment and was 
eventually rated by three independent observers. Maze learning tests were 


given, electroencephalographic records were taken, and biochemical studies 
were performed on both kittens. 


C. RESULTS 
1. Behavioral Differences 


Some of the behavioral manifestations of the experimental kitten included 
marked withdrawal, a tendency to go “to sleep,” which was in sharp contrast 
to the control kitten’s wide-awake attitude, marked ambivalent trends such 
as wanting to go toward the mother cat and then suddenly retreating toward 
a “safe corner” of the cage, and a tendency at times to become overly ag- 
gressive toward its sibling. 

In the photograph the experimental kitten is seen in the right foreground, 
withdrawn and almost “apathetic.” In the right rear of the cage is another 
experimental kitten (female) which unfortunately died before the final 
tests could be conducted. This kitten is seen to be withdrawn and in a 
“sleep-like’” state. 

The control kitten appeared to be relatively congenial, playful, and gener- 
ally at ease. No unusual behavioral phenomena could be noted by the 
three independent observers who evaluated the behavior of the control kitten 
at the conclusion of the experiment. Each of the three observers was able 
to determine almost immediately which kitten was the control аай which 
the experimental during the standard 15-minute observation period 

The behavior of the mother cat, although not part of the a eri t 
merits attention, since it may give a clue as to why schizophrenia is = cana 
absent in cats and similar animals. When she eventually disco ed hat 
the experimental kitten was being given electric shocks durin ihe f ifs 
process or whenever it was close to her body, she would 7 : he 
possible to thwart the experimenters with her claws, then ї дру 
the electrode wire, and finally actually leaving ihe se ТУШЕ to. bite 
and running as far away as possible whenever th "Mec ШР HA 

e electrodes were on the 


FIGURE 1 
EXPERIMENTAL KITTENS ARE ON RIGHT SIDE. CONTROL KITTEN 


IS RESTING on MOTHER 


HAI ^1, `1 аху "IVHINSKQA'S ‘Í "I "HHHVIS ^3 
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kitten’s legs. Her attitude toward the experimental kitten when the electrodes 
were removed was one of “deep mother love." She would run over to the 
kitten, try to feed it or else comfort it as much as possible. It is hypoth- 
esized that the attitude of mother cats and other similar animal categories 
toward their young is either one of healthy mother love or else of outright 
rejection. The latter attitude will of course lead to the death of the young 
one and probably occurs only rarely and under most unusual circumstances. 
This is in contrast to the human species where in addition to the expected 
mother reaction, complex stresses such as psychological, economic, social, 
and religious among others may serve to cause marked ambivalence on the 
part of the mother toward her child. 


2. ‘Follow-up Period 


No electrical shocks were administered to the experimental kitten for a 
period of 74 days. At the end of that time observation of the behavior 
of the experimental and control kitten showed no apparent differences between 
them. Both were then subjected to 10 minutes of the sounding of the 
buzzer of the inductorium, following which each was given two shocks, with 
a .6 milliampere current and 72 volts, to their rear legs. The experimental 
kitten thereupon showed a marked change in behavior, becoming withdrawn, 
apathetic, and showing sleep-like behavior, as well as occasionally displaying 
unexpected aggressive reactions. The control kitten continued to be playful, 
alert, and active. Some retaliatory reaction on the part of the control kitten 
in the form of striking back with its claws was also noted. 


3. Maze Learning Tests 


The results of the maze learning experiments where the kittens had to 
learn to make a left turn, followed by a right turn, indicate that the control 
kitten was able to learn this simple task more efficiently than the experimental 
kitten. However, when the experimental kitten was made to feel less anxious 
and more secure, by covering the top of the maze with a grid, it was able 
to run the maze practically as quickly and as accurately. It must be realized, 
however, that the maze employed was very simple in nature and that with 
a more intricate maze different results might have been obtained. 


4. EEG Results 


Electroencephalograms taken of the experimental kitten revealed no evidence 
of seizure activity after 5000 shocks. Follow-up recordings taken after a 
period of seven weeks and again after three months did not show seizure 
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activity electrographically. No clinical seizures were noted at any time 
during the experiment. 
5. Biochemical Results 


As a collaboratory experiment in the study of behavioral patterns of the 
kittens subjected to electrical shocks described above, the excretion of 
catecholamines was determined in 24-hour urine by a modification of the 
method of Sobel and Henry (4). Attempts were also made to determine 
17-ketosteroids by a modified Zimmerman-Callow procedure (1) whenever 
enough specimens of urine were left over from the above catecholamine 
determinations. The experiments were done immediately after the initial 
phase of electric shocks. The results of catecholamine determination are 
given in Table 1. 


TABLE 1 
URINARY EXCRETION ОЕ CATECHOLAMINES IN 24-Hour URINE (IN MicRoGRAMS) 
Sample Date of 
no. collection Control Experimental Difference 
1 June 9 0.44 1.35 +0.91 
2 14 2.93 0.79 —2.14 
3 17 —* 2.69 
4 22 3.46 10.70 +7.24 
5 24 1.81 5.98 44.17 
6 28 1.99 3.96 +1.97 
7 30 5.75 8.40 +2.65 
8 July 6 3.96 4.70 +0.74 
9 К 3.02 1.35 —1.67 
10 12 2.52 1.66 —0.86 
1 14 1.15 1.85 +0.70 


* No specimen. 

The table indicates a trend of higher values in the experimental animal 
during the earlier days of urine collection. However, corroboration of this 
finding, using a larger sample, would be advisable before any conclusion can 


be drawn. А A А ; 
As for the 17-ketosteroids, with a limited number of specimens, the avail- 


able figures showed no discernible trend. 
D. SUMMARY AND CONCLUSIONS 
An experimental kitten was given 5000 electrical shocks to its rear legs, 
with a .6 milliampere current and 72 volts. The stimulation was begun 
seven days after birth and continued through the next 35 days. The experi- 


mental kitten tended to withdraw, showed frequent apathy and "sleep- 
like" behavior, and at other times become excessively aggressive. This was 
> 
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in marked contrast to the control kitten’s behavior which was generally 
attentive, "pleasant" and tractable. No significant difference was noted in 
a relatively simple maze problem once the experimental kitten's anxiety was 
lessened. 

During a follow-up experiment, it was noted that even under very mild 
stress, the experimental kitten tended to resume its previous schizophrenic- 
like behavior. Were very severe stress to be applied, it is assumed that the 
behavior would tend to break down even more precipitously. 

No seizure activity, electrographically or clinically, was observed in the 
experimental kitten. 

The results of the catecholamine studies showed an increase for the 
experimental kitten. In the ketosteroid studies, with a limited number of 
specimens, no discernible trend was found. However, corroboration of these 
findings, using larger samples, would be advisable before any conclusions can 
be drawn. 
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AN EXPERIENCE WITH GROUP HYPNOSIS IN READING 
DISABILITY IN PRIMARY BEHAVIOR DISORDERS* 


Central Islip State Hospital, New York 


ЈоѕЕРН IrLovsky! 


A. PURPOSE 


The purpose of this six months study was to find out how group hypnosis 
would influence the reading ability of adolescents in the Boys’ Unit in 
Central Islip State Hospital. The selected youngsters were between the ages 
of 15 and 16. They had been hospitalized for social maladjustment: truculence, 
insubordination and juvenile delinquency. At the time of the study all but 
one, No. 5, had been in the hospital for more than one year. They had been 
taught the previous year by the same teacher who took part in this experiment. 


B. METHOD 


The curriculum consisted of three hours of academic work a day—gener- 
ously interspersed with recreational activities and handicraft. The boys 
were divided into small groups of seven or eight, according to their edu- 
cational level. 

1. Subjects 


The 12 worst readers in the Unit were chosen to take part in the experi- 
ment. Prior to this study, they had never been hypnotized. The curriculum and 
the teaching methods remained unchanged from the previous year. 


2. Procedure 


After the boys’ reading ability was ascertained through Gray's Oral 
Reading Paragraphs, they were put in comfortable arm-chairs. A working 
rapport was established with them by talking about their difficulties in reading 
and the possibility of an easy method in learning. | 

Everybody was interested and serious. They were told to clasp their 
hands together as in prayer and to imagine that they had been travelling 


> ived in the Editorial Office on February 27, 1961. | © 
1 posee dios to tender his thanks to Dr. Marshall Merkin, Supervising 


iatrist i › Unit, Central Islip State Hospital, for permitting the 
sees pM ee Demcio, Psychologist, for the repeated psychological tests 
and cooperation; Mrs. Dorothy F. Shearman who taught and observed the boys in 
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for days and were extremely bored. They were asked to gaze steadily at the 
point where their thumbs crossed. Then they were told to tighten their 
eyelids, and at the same time to keep their eyeballs rolled up, while the writer 
counted from one to ten. 

Their cooperation was tested by suggesting to them that their eyes were 
shut so tight that they could not open them. Then, they were requested to 
clasp their hands together so tight that they could not separate them. Con- 
secutively, rigidity, lightening and sensation of weight in the right arm 
were suggested. Visual hallucinations were inducted by asking them to 
imagine a church bell swinging slowly and auditory ones by listening to 
the sound of the bell. 

All but two cooperated well and reached all these stages at the first 
session. ‘These two were eliminated. To speed up future inductions, the post- 
hypnotic suggestion was given to fall asleep at the count of ten at the next 
session. The remaining ten boys were divided into two groups. Boys 1, 2, 
3, 4, 5, were hypnotized before classes three times a week and then sent 
to school with boys I, IJ, III, IV, V, who were not hypnotized and both 
groups were taught together. 


The hypnotized group received suggestions for 15 to 20 minutes at a time. 
They were told: 


Relax . . . your mind feels as keen as the edge of a razor... 


at the same time, it is as soft as the finest wax that can preserve the 
impressions of the words and letters as sharply and clearly as if they 
were cut in a sheet of glass with a sharp diamond. . . You will 


remember those letters and words and recognize them when you see 


them somewhere else. . . . This will make you feel good, because 


you want to read as anybody else does in your community 
because you will get better pay if you can read. . 


For the first 10 sessions, it was suggested that they could open their 
eyes although still asleep and read aloud from a chart of 15 three-letter 
words shown to them by the teacher. They were told that at the sound 
of a hand-clap they would be wide awake and would continue reading and 
remembering the letters and words. When they reached the middle of the 
chart, I clapped my hands and they became lively but continued reading. 

'To enhance their concentration in class, they were given the post-hypnotic 


suggestion that when the teacher said, “Boys, let's read," their mind would 


feel "as keen as the edge of a razor, etc.” The teacher noticed on those 
occasions that the boys suddenly became serious and some of them smiled 


faintly and then concentrated on their reading. It is worth noting that the 
hypnotized groups required repeated reading over a few hours, 


— 
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After the first few sessions additional ideas had to be incorporated into 
suggestions to combat interferences. The boys were told: 


1. Not to be bothered by the presence of others but to be proud of their 
reading group and to take pride in helping others with reading. 

2. Instead of thinking of the family problems, they should concentrate 
on their reading and plan for their future when they become bigger and can 
lead their own lives. 

3. That as soon as they entered the room, they would feel drowsy and 
relaxed as if they were going to sleep. 


The latter suggestion was necessary because after the first few sessions 
on entering the room they used to “act up.” They wanted to finish their 
cigarettes, teased one another or slid all over the room pushing the arm- 
chairs like sleighs. 

Sometimes recent family troubles, fights in the ward, and the resulting 
restriction of liberty had interfered with their smooth cooperation, But 
the suggestion of drowsiness on entering the room and repeated suggestion 
of relaxation soon calmed them. 

After three months, the writer was transferred to another unit and was 
not about the ward all day. He saw the boys only during the short morning 
hypnotic sessions. Their knowledge of the approaching end of the experiment 
had also made them restless before the sessions and the length of the induction 
had to be increased to reach the desired depth before the usual suggestions 
could be given. They were also less cooperative in the classroom during 
the last two months of the experiment. But the conditioning of the first 
three months was strong and they continued to cooperate though to a lesser 


extent than during the first three months. 


C. RESULTS 


Before the experiment started, the boys had an intelligence test. See 
Table 1. House Tree and Person test and Draw a Person test were admin- 
istered by the Psychologist of the unit at the beginning of the experiment 
and the tests were repeated after three months, at the end of six months 
and two months after the last hypnotic session. The test material was 
interpreted by five psychologists of the Psychology Department of the 
hospital, None of them knew the boys. They all agreed that both the 
hypnotized and the control group had their best ego-integration at the end 
of the first three months; the least at the end of the experiment. The last 
tests, two months later, showed an increase in the integration in both 
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TABLE 1 
Tue ARABIC NUMBERS INDICATE Boys or THE HYPNOTIC GROUP. 
Tur RoMAN NUMBERS THOSE OF THE CONTROL GROUP 
FSIQ = FuLL Scare 1.Q.; Vers. І.О. = VERBAL І.О. 
PERF = PFRFORMANCE 


Intelligence tests 


Boys FSIQ Verb. IQ Perf. IQ 
1 80 74 90 
2 108 96 114 
3 УСА 61 76 
4 75 77 78 
5 90 89 99 
1 67 67 74 
п 86 80 96 
III 88 87 92 
IV 46 53 48 
У 92 93 92 


groups. The tests were done to see how a forced conditioning in reading 
may influence the ego structure of the hypnotized group. It is worth noting 
that at the third month test boys No. 4 and 5 drew only the outline of the 
face without features. Besides this, the tests showed no difference between 
the two groups. 

The teacher called both groups "non-readers," with an extreme lack of 
self-confidence. These were boys who could work only when the teacher 
was at their side. After the first 10 lessons with the charts each hour was 
started with group work—two boys read together—and then individual 
reading with a student nurse beside each boy followed. It was noticed that 
the hypnotized group showed greater readiness to attack new work and very 
little lasting discouragement in spite of being slightly weaker intellectually 
than the control group. The hypnotized group could be handled more 
easily and worked in pairs better than the control group. It is noteworthy 
that among the 10 boys, only one, No. 1, of the hypnotized group could 


recognize that the reading tests were the same on all occasions. For final 
results, see Table 2. 


D. Discussion 


The experiment showed that recalcitrant children can be repeatedly 
hypnotized in group when sufficient motivation is given to cooperate. The 
results showed that boys 1, 2, 4 and 5, from below the first grade level 
gained an average of two years and three months in their reading ability 


during the six months period of the experiment; while the control group 
gained an average of nine months. 
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No. 3 of the hypnotized group was a severely withdrawn and frightened 
child, the smallest and the thinnest in the group. He always sat at a 
distance from the others and complied with all suggestions meekly. The 
impression was that the amount of motivation given to the others was not 
enough for him. He would have required individual attention to increase 
his self-esteem and provide him with motivation to study; for, he felt that 
since his mother did not care for him, everything was hopeless. His only 
motive for cooperation was the peace and quiet during hypnosis when nobody 
bothered him. In class he was lackadaisical, played with his books and did 
little work; hence, the little progress from his previous level of reading. His 
improvement after the experiment was over was caused by the fact that his 
mother started to visit him and took him home for week-ends with a view 
to impending discharge from the hospital. 

Boy No. II, of the control group was alert but easily distracted’ and for 
this reason, he also failed to improve, before, during and after the experi- 
mental period. 

It is noteworthy that boys No. 1 and No. 5 of the hypnotized group 
believed that through the magic of hypnosis they needed no effort on their 
part to learn. This may be the reason that after the experiment was over, 
ain their significant improvement. On the other hand, 
protested against the discipline of hypnosis, 
were satisfied with their progress, permitted a motivated “conditioning” 
and so continued with their progress even after the experiment was over. 

These two reaction forms correspond to Rado’s classification of behavior 
during treatment. (а) The magic craving group which is lost without the 
therapist and must continue with hypnosis for a longer period and the 
sessions have to be tapered off gradually to allow them to carry on with the 
new behavior on their own. (^) The self-reliant group, which required only 
a “push” of a short three to four months of hypnosis to induce in them 
a new pattern of behavior. With these, the resulting satisfaction in their 
the self-confidence and permits them to carry on 


they failed to maint 
Nos. 2 and 4, who frequently 


achievement increases 


without further help. ; 
The reading experiment with these few boys showed that hypnosis through 


its well-known hypermnesia can maintain or even enhance the reading ability 
of the hypnotized subjects even if it is done under group hypnosis instead 
of individual one. The advantage of this method lies in the fact that more 
subjects can be handled at the same time. The group gives more self- 
confidence to the individual, alleviates his possible fears and so increases 
the cooperation to be hypnotized. The suggestions then do the rest. 
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TABLE 2 
BELOW GRADE 1 INDICATES THAT THE ONLY MEANS To DETERMINE THE READING ABILITY 
Was THE NUMBER OF ERRORS. THe NUMBERS BEFORE THE DECIMAL POINTS 
INDICATE YEARS AND AFTER Ir MoxTHs (E.C., 3.2-3 YEARS AND 2 MowTHs) 


Reading tests 


Boys Initial at 3 months at 6 months at 8 months 
1 below Grade 1; 
30 errors 14 errors 24 2.3 
2 below Grade 1; 
24 errors 14 1.8 2.3 
3 3.1 months 24 3.2 3.7 
4 below Grade 1; 
13 errors 24 2.3 3.1 
5 below Grade 1; 
11 errors 1.8 29 2.9 
I below Grade 1 14 1.8 24 
I below Grade 1; 
20 errors 11 errors 25 errors 23 errors 
ш 1.8 months 1.6 1.9 24 
IV 3.2 32 3.6 3.7 
у below Grade 1; 
22 errors 16 errors 14 discharged 


E. SUMMARY 


The purpose of this six months study was to find out how group hypnosis 
would influence the reading ability of the worst readers in the Boys’ Unit 
in Central Islip State Hospital. Five boys between the ages of 15 and 16 
were hypnotized together before classes and received suggestions to increase 
their retentive power towards the reading material. Another five boys were 
taught by the same teacher in the same classroom with the same method 
for the same length of time without hypnosis. The hypnotized group during 
the six months of the study had gained an average of two years and three 
months in their reading though they were slightly weaker intellectually than 
the other five boys. The control group during the same period had gained 
an average of nine months. The hypnotized group showed greater readiness 
to attack new work, very little lasting discouragement and more ability 
to study together with other boys than the non-hypnotized control group. 
Those boys who considered hypnosis as magic, which required no effort on 
their part, showed great improvement during the period of suggestion but 
failed to maintain it after the sessions were terminated. The other boys 


JOSEPH ILLOVSKY 67 


who were more self-reliant needed only the “push” of hypnosis to continue 
with their improvement even after the suggestions had ceased. 


Simultaneous hypnosis of the five subjects had increased significantly 


their reading ability through hypermensia. This method had saved time of 
the therapist and teacher, increased the subjects self-confidence because of 
being in a group, alleviated their fears and so increased their cooperation to 
get hypnotized and accept the suggestions. 


3. 


4. 
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RESPONSE TO HANDLING AS A FUNCTION OF SEX 
AND EMOTIONAL DIFFERENCES IN 
THE ALBINO RAT* 


Department of Psychology, University of North Dakota 


LeRoy A. Stone AND CLIFFORD S. KNUTSON 


A. PROBLEM 


Emotional elimination (defecation and micturition) has been long used 
as an indication of emotionality in the rat (10, 15). Hall (4) began validity 
Studies of emotional elimination in a somewhat standardized situation, the 
open-field test. He believed that eliminative behavior in the open-field 
situation was related to fear. Criticism of his technique has been made because 
the technique has not always correlated with other proposed measures of emo- 
tionality or timidity (1, 6, 7). Contradictory results pertaining to sex 
differences in the open-field test have been reported (2, 3, 4, 8, 12, 14). 

Degree of ambulation in the open-field situation has been found to be 
Sexually differentiated, with females more active than males (2, 11). Broad- 


hurst (2) suggests that females generally demonstrate a greater reactivity 
Working with conditioned emotional 


at females were more susceptible 
n suggested by Tryon (13) 
it probably is in 


to situational stimuli than do males. 
responses in the rat, Singh (9) found th 
to fear conditioning than were males. It has bee 
that if a behavior difference between the sexes exists, 


emotional domains. | me | 

Тһе purpose of the present study was to examine sex relate po 
in response to handling in the albino rat. Difference in response ү. ап е 
and its relationship to frequency of urination and defecation in a stress 
ation was also studied. 


B. METHOD 


1. Subjects 
2 h 
The subjects were 113 albino rats (61 females t i ус Же жн 
Sprague-Dawley strain obtained from the ean € уны pene 
срагетепе at the University of UR Des. ihe fo handling opima 
the subjects had been handled only once before. d : 


SSS 
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when the subjects were approximately 21 days old, when they were weaned, 
sexed, and caged in groups of two or three. At the time of the present 
study, the subjects were not only experimentally naive but had only under- 
gone this minimum handling. The age of the subjects ranged from 102 to 
141 days old. Sex membership was well distributed along this age range. 
Since weaning, the subjects had been housed in 11 inch by 8-1/4 inch by 
8-1/4 inch Wahmann cages, watered on tap water, and fed with Purina 
Laboratory Chow. 


2. Procedure 


The cages housing the subjects were randomized according to a table of 
random numbers and the order of examination was in accord with this 
randomized order. Three judges (two handlers and one recorder), familiar 
with the routine handling of laboratory rats, handled the subjects and 
judged whether the subjects were cooperative or uncooperative during 
handling. Uncooperative response to handling was defined as attempts 
to escape the handler’s grasp by rapid movement in the home cage and/or by 
strong efforts to escape (squirming and pushing) after having been grasped. 


The procedure involved removing a subject from his or her home cage 
and placing the subject in a 12 inch by 8-1/4 inch by 10 inch cage equipped 
with clean white paper on the floor for a period of one minute. Response 
to handling was recorded starting from initial handling behavior in a home 
cage to placement in a testing cage. Handling between cages generally 
took about 10 to 15 seconds. Urination and defecation were recorded 
starting with handling and ending after one minute in the test cage. Defe- 
cation and urination were recorded according to frequency. The paper 
flooring in the test cages was changed after every subject. The handling 
order for the two handlers was randomized according to a table of random 
permutations and all handling was in this order. The order of voting by 
the three judges was also somewhat randomized, the recorder and the non- 
handler always cast their votes in a randomized order with the handler 
casting the third and possibly decisive vote. In this manner, the handler 
was in a position to cast the most influential vote. An attempt was made to 
handle all animals equally and in a gentle manner. By being able to overlap 
handling and testing, two or three subjects were tested during a common 


period of time. All handling, testing, and recording was accomplished during 
a three hour period. 


In order to test the inter-reliability of the judges, an additional 25 animals 
were randomly selected. from the colony and were handled and tested in 
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the described procedure. The three judges rated the animals by a triple 
classification, cooperative response to handling, uncooperative response, and 
a middle rating between the two extremes. From these ratings, a Kendall 
coefficient of concordance, corrected for ties, was computed to test the inter- 
reliability of the judges. Even with this more difficult triple classification, 
a high agreement between judges was observed as evidenced by a significant 
Kendall coefficient of concordance GF = 88, р < .001). 

Because of the nominal level of measurement involved in the remainder 
of the study, statistical analysis was limited to chi-square and its related 
contingency coefficient. 


C. RrsuLTS 


The male-female dichotomy was examined separately regarding cooperative- 
uncooperative response to handling, defecation-nondefecation, and urination- 
nonurination. This resulted in three 2 X 2 tables which were tested by chi- 
Square (corrected for continuity). Inspection of Table 1 indicates that 
cooperative-uncooperative response to handling was significantly differ- 
entiated by sex membership, with female animals more uncooperative (chi- 


square 3.96; df 1; p < .05). 


TABLE 1 
RESPONSE TO HANDLING AND SEX MEMBERSHIP 
Sex Cooperative Uncooperative Total 
Male 40 12 52 
Female 35 26 _61 
75 38 113 


Nore.—Chi-square 3.96; df 1; $< -05. 

Defecation-nondefecation and urination-nonurination appeared not to be 
differentiated by male-female membership. Defecation-nondefecation was un- 
affected by sex differences (chi-square 01; df 1; p> .90) and urination- 
nonurination was likewise unaffected by sex membership (chi-square 1.06; 
df 1; p > .30) 

; 30). . А 

Contingency coefficients were computed between defecation-nondefecation 
and urination-nonurination, between cooperative-uncooperative response to 
handling and defecation-nondefecation, and between cooperative-uncooperative 
response to handling and urination-nonurination. 'These coefficients are pre- 


sented in Table 2. 
The only significant conting 
erative-uncooperative response to 


ency coefficient found occurred between coop- 
handling and urination-nonurination C — 
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TABLE 2 


CONTINGENCY COEFFICIENTS BETWEEN HANDLING RESPONSE, 
URINATION RESPONSE, AND DEFECATION RESPONSE 


Responses 2 3 
1. Cooperation-noncooperation .05 .28* 
2. Defecation-nondefecation 12 


3. Urination-nonurination 


* Chi-square 9.33; df 1; p<.01. 


.28; chi-square 9.33; df 1; p < .01). This coefficient suggests that uncooper- 
ative response to handling and urination during handling or shortly after 
handling tend to occur together. Defecation during handling or shortly 
after did not appear related to uncooperative response during handling. The 
incidence of defecation during handling or shortly after was not significantly 


related to urination during handling and in the one minute period following 
handling. 


D. Discussion 


The finding of differential response to handling seemingly related to sex 
membership, with females demonstrating more uncooperation, agrees with 
Broadhurst’s (2) contention that females show a greater reactivity to 
situational stimuli, This has some practical implications when it is considered 
that many rat behavioral experiments depend upon differential response soon 
after handling. Bias might be introduced into some experiments if sex 
membership is not controlled. It has been suggested by Homme and Klaus 
(5, p. 2) that young female rats be used for introducing beginning students 
to animal learning procedures and also for use in class demonstrations because 
females are “smaller and less aversive in appearance.” However, considering 
the observed differences in response to handling, male rats might be pre- 
ferred when introducing beginning students to laboratory rats. 

Under the conditions imposed upon the subjects, the frequency of urination 
and defecation seemingly was unrelated to sex differences. It should be noted 


that the stress situation in this study was not an open-field test. Therefore, 
the findings should not be considered to support any 


| c position pertaining to 
sex differences in open-field tests. 


The lack of relationship found between the urinary response and the 
defecatory response in the described stress situation raises doubt whether these 
two responses may be considered as equal or even as similar indicators of 
emotionality in the albino rat. The stress situation in the present study may 
be considered relatively weak since only 29 per cent and 50 per cent of the 
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N defecated and urinated during handling and testing. Possibly, higher 
relationships between frequency of urination and defecation exist under 
stronger stress conditions. 

The nonsignificant relationship found between cooperative-uncooperative 
response to handling and defecation-nondefecation suggests that response to 
handling and frequency of defecation during observation were mutually 
independent. However, the urinary response during testing was significantly 
related to uncooperative response during handling. Uncooperative response 
and urination in a mild stress situation seemingly possess some commonalty. 


E. SUMMARY 


Cooperative-uncooperative response to handling was investigated in the 
albino rat to determine whether sex membership was related to this dichot- 
omized response. The relationships between response to handling and two 
indicators of rat emotionality, urination and defecation in a strange new 
situation, were also investigated. The results indicated that females (N — 
61) showed more uncooperative response to handling than did males (N — 
52). Uncooperative response to handling was significantly related to urinary 
response. Response to handling was not related to the defecatory response. 
Frequency of defecation during testing was not related to frequency of uri- 


nation under the same stress conditions. 
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EXPRESSED WISHES OF STUDENTS* 


Faculty of Education, University of Western Australia 


D. K. WHEELER 


A. INTRODUCTION 


The expressed wishes of adolescents still in school in Western Australia 
have been discussed elsewhere (5). In order to attempt cross-cultural com- 
parisons and consider developmental trends, we completely reanalyzed the 
data using Jersild’s categories (1) as well as the reduced number derived 
from them by Wilson (2). These categories are indicated in Table 1. 
It will be noticed that, in some cases, Wilson subsumes a number of Jersild’s 


categories under his more general ones. 


TABLE 1 
CATEGORIES USED BY JERSILD AND WILsoN 


Categories 


Jersild Wilson 
I Specific material objects and poses- 


sions 
III Good living quarters 


1. Possessions and activities 


IV Activities, sports, diversions 

II Money а 2. Мопеу 

VI Vocation | 3. Vocation . 

V Opportunities and accomplishments 4. Physical and Psychological Bene- 
fits for Self 


VII Be bright, smart 
VIII Moral self-improvement 
IX Improved personal appearance 
X Personal prestige, adventure 
XI Supernatural power 
XVI Relief from irritations, etc. 
XVIII General inclusive benefits for self 
E Село repe soit 5. Social Relationships 
› 
XIV Parents never die 
XV Companionship 
XIII To be married, 
XVII Specific benefits 
relatives 
XX General benefits for relatives _ 
XXI General benefits for others, philan- 


throp etc. 


6. Marriage 
ver р, . 
have а lov 7. Altruistic 


for parents and 


on February 27, 1961. 
75 
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B. RESULTS AND Discussion 


Our results from this analysis are shown in Table 2 which also includes 
Wilson’s results for Cornell College men (3) and Hunter College women (2). 
In the Western Australian sample, all age and sex groups were compared. 
The 13-year-old girls (Year 1) differed significantly from the 15-year-old 
(Year 3) and 17-year-old (Year 5) girls at the .01 level. The 15-year-old 
girls differed from the 17-year-old girls at the .05 level. All differences 
between the 13-year-old, 15-year-old, and 17-year-old boys were significant 
at the .01 level. 

With age, the girls’ wishes were more often concerned with opportunities 
and accomplishments, vocations, marriage, and general benefits for the self. 
Wishes for specific material objects and possessions grew progressively less. 
This was also true for the boys. In addition, the older boys were less con- 
cerned with good living quarters and general benefits for relatives, but 
made more general philanthropic wishes, 


Sex differences were highly significant for each a 
more often than girls for specific objects, money, 
quarters, and general benefits for the self, while girls wished more often 
for activities, sports and diversions, and general benefits for relatives, At 
the youngest age, more girls than boys made philanthropic wishes, but this 
difference had disappeared by the age of 17. 

When these data were combined into the seven categories indicated by the 
Arabic numerals in Table 2 the same significant differences were found. 
All boys’ comparisons and those for girls 1-3 and girls 1-5 were significant 


at the .01 level or better. As they grow older, adolescents make fewer 
wishes for possessions and activities and more wishes concerned w 
marriage, physical and psychological benefits for the self, and 


Boys seem more concerned with money, girls with altruistic wishes, 
relationships. 


ge group. Boys wished 
marriage, good living 


ith money, 
vocations. 
and social 


ces in the sorts 
« 

he * dais If you had three wishes, 
what would you wish for? 
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ТАВГЕ 2 
PERCENTAGE ОЕ MALE AND FEMALE WISHES FALLING INTO CATEGORIES SUGGESTED BY 
JersitpD (RoMAN NUMERALS)AND WILSON (ARABIC NUMERALS) 


Western Australian Western Australian 
high school boys U.S. high school girls U.S. 
. college ————— college 
Categories Үеаг1 Year3 Year5 men Yearl Year3 Year5 women 
1 23 14 7 — 18 9 4 2 
ш 7 4 1 — 2 1 — 2 
IV 6 8 7 1 15 13 10 11 
1. Total 37 26 14 1 34 23 14 15 
2 п 9 6 7 20 4 3 3 15 
3 VI z 12 14 27 yj 10 13 17 
v 4 7 9 1 5 8 1 5 
VII 2 2 3 1 1 2 3 3 
VIII 1 — 2 1 3 5 + 2 
IX 1 1 2 — 2 3 — — 
x — 1 2 6 — 2 1 2 
XI — == "is == — red = = 
XVI 1 1 = = 
XVIII 13 13 14 15 5 9 13 11 
XIX 1 2 1 — — — 1 1 
4. Total 22 27 33 23 18 29 34 23 
XII 1 1 — — 1 1 4 2 
XIV 1 — — — 1 1 — — 
ху 2 2 2 3 + 3 3 5 
5. Total + 3 2 3 6 5 y 7 
6. хш 4 8 1 23 3 6 8 9 
XVII 4 3 2 1 6 4 3 7 
XX 4 2 2 = 6 4 5 5 
XXI 9 12 14 3 16 15 12 8 
7. Total 17 17 18 3 27 24 20 14 
"Total 
wishes 418 407 314 150 411 437 215 387 
Total 
subjects 152 142 115 50 148 152 75 129 


For convenience percentages have been rounded to the nearest whole number. 


In view of these sex differences, we must be cautious of any data con- 
cerning wishes where results from males and females are cx considered 
separately. One explanation of the difference between Wilson's two groups 
of elderly people (3) may lie in the different sex ratios: af thie. tivo groups. 
The “charity” group had 31 men and 24 women; the “paying” group had 
15 men and 33 women. A further difference may be due to the fact that only 
the first wishes of the “charity” group were reported, while all three wishes 


of the “paying” group were given. The fact that both sexes have been con- 
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sidered together also reduces the value of the results for 11- and угалы 
children, for five- and six-year-old children, and for the Grade 1 children’s 
birthday wishes reported by Wilson (4). | | | 

This is disappointing, because Wilson was obviously interested in devel- 
opmental trends. He suggested the presence of trends from children through 
elderly people and college women to college men. These trends were towards 
decreasing interest in possessions and activities, social relationships, and 
altruistic affairs, and towards increasing interest in money, 
marriage. In our Western Australian sample, 
interest in possessions and activities and the incr 
and marriage. 


vocations, and 
we noted the decreasing 
easing interests in money 


We must, however, confine our comparisons to Wilson’s 
women, as results for all other groups were not reported $ 
Despite this fact, it is fairly obvious that developmental tr 
Until we are certain what these trends 
they extend, we should be cautious of 


college men and 
eparately by sex. 
ends are present. 
are in general and over what period 
data which cover a wide age spread. 
llege men and women become limited 
aged seventeen to 25 and the majority 


actor which may produce differ- 
us. This seems very likely and 
es between Wilson’s two elderly 
gest groups of first grade children, 

ulfill our aim, which was to make 
ever, suggest that over the period 
wishes relating to possessions 
© vocations and marri 
ds which merit investi 


and activities 
age increase. There 
gation. For instance, 
country, as well as in the United States, 
erence between our Seventeen-year-old boys 
tween our oldest girls and Wi 


more work must be done in this 
to determine what causes the diff 
and Wilson’s college men, and be 


marriage, social relationships, and, Possibly, 

Tentatively, we also Suggest that socioeconom 
ences in wishes. On this hypothesis, 
elderly "charity group" would wish mo 
money than the elderly "paying" group 


t с category. 
1С status may account for differ- 


- Similarly, the five- and six-year-olds 
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should wish more often for specific possessions than the first grade children 
making birthday wishes, because the birthday wishes were made by children 
of superior socioeconomic status. Inspection of Wilson’s tables shows that 
both groups do these things. 

The sex differences which we have noted merit further consideration. Both 
in the United States and in Western Australia, males made more wishes 
concerned with money, vocations, and marriage; female wishes were more 
concerned with social relationships, and benefits to parents, relatives, and 
others. It can be suggested that these sex differences are a function of concepts 
of the male and female sex roles. Certain aspects of the male role are clearly 
defined in both countries. Men are expected to work to earn money to marry 
and establish a family. Implicit in the popular culture carriers (and indeed 
in all those socializing influences to which the growing child is exposed) 
are the ideas that it is the men who do the seeking and asking in courtship, 
and that women have to wait to be asked. Expectations with respect to the 
female role in modern technological societies are not so clearly defined and 
images both of the “homemaker” and the “career girl" are possible. The 
comparative lack of clarity of definition of the female role may explain 
why it is that both Western Australian high school girls and New York 
college women wish less often to be married than do their male counterparts. 
Or it may be that marriage does not seem so attractive to career-minded 
young women. There is more possibility of role conflict and the “career girl” 
may feel that she has more to lose in marriage than the man. A further point 
must be raised. As girls do have to wait to be asked in marriage, many 
adolescent girls, resenting this, go through a sort of “feminist” phase of not 
being interested in or not wanting marriage. We noted this elsewhere in 
our survey and found that 17-year-old girls showed less interest in boys 
than did 15-year-old girls. It must be remembered, however, that this sig- 
nificant sex difference could arise from sampling factors. While our sample 
Was representative in its three levels of adolescents still as school, it was a 
biased sample of the adolescent population at large. Wilson’s college women 
(and men) were obviously accidental samples. . : . 

It has been suggested by Wilson (2) that people wish for things which 
experiences have made them believe are both valuable and attainable. We 
suggest that children entering school see material possessions as valuable as 
ends in themselves. Consequently, at this level, a high proportion of wishes 
will be for specific objects or activities. While some of these эйе to have 
something, to do something, or to go somewhere, will be ep emeral and 
dependent on whims of the moment, there will be a solid core of wished-for 
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possessions influenced to some extent by what the culture indicates as ae 
for boys or for girls. That is, the nature of the objects wished for will be 
culturally determined by the nature of the sex role. Only in this way can we 
account for the difference between the number of boys and girls wishing for 
specific objects and for the nature of the objects wished for. At least one 
third of the specific possessions boys wish for are cars, motorcycles, and 
rifle, which could not be used even if the wishes came true. As children 
grow older, things may still be valued for themselves, but some, at least for the 
boys, become symbols of adolescent striving towards maturity or of 
successful accomplishment (even if only in fantasy) of the adolescent task 
of working out a masculine social role. Perhaps, in effect, the adolescent boy 
is saying "If I had a gun, or a car, or a wife and children, or were successfully 
established in a job, then I should be further on with this business of growing 
up and showing myself to be a man, as my society defines a man.” Further 
cross-cultural investigation would be of value in this area. 

In commenting on another sex difference which was statistically significant, 
we are forced to rely on subjective judgments. 
altruistic wishes than boys did (and this was als 
women and men) we do not necessarily 
are more altruistic than boys (or young 
between statement and action. Our im 


was that the girls were more sincere in answering questions concerned with 
values and attitudes and were certainly more verbal, in that they produced 
more material in response to open-ended questions. On the whole the boys' 
answers were more superficial and more reserved. In consequence, it may be 
that boys behave as altruistically as girls, but do not admit it on paper. 


"Though girls made more 
o true of Wilson's college 
conclude that girls (or young women) 
men). There is considerable difference 
pression throughout the whole survey 


C. Summary 

l. The expressed wishes o 
Australia were analysed, usin 
2. Significant differences 
and girls in this represent 
differences were found for 


f 800 adolescents still at school in Western 
g both Jersild’s and Wilson's classifications. 
were found between the wishes made by boys 
ative sample of high school students. Similar 
United States college men and women. 
3. Significant differences were also found between the kinds of wishes 
made by 13-year-olds, 15-year-olds and 17-year-olds of both sexes. 

4. Tentative explanations of the differences are offered based mainly on 
the differential clarity of definition of the sex role. 

5. It is suggested that factors affec 


ting sorts of wishes expressed are sex, 
age, and socioeconomic status. 
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6. Wilson’s data for college men and women were compared with those 
for the 17-year-old Western Australian students. Significant differences 
were found, but it was not possible to determine whether these were due to 
developmental or to cultural factors. 

7. In view of the differences found it is suggested that investigators in 
this field need to pay close attention to sampling. 
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A CONSTITUTIONAL CORRELATE OF EARLY INTELLECTIVE 
FUNCTIONING* ! 


Fels Research Institute 


Jerome Kacan anp STANLEY M. GARN 


A. INTRODUCTION 


The child’s intellective functioning, as measured by standard intelligence 
tests, is influenced by a variety of factors. It has been shown that the 
child’s IQ is associated with the educational level of his family (1, 7) and 
that maternal encouragement of cognitive development facilitates pre- 
school IQ scores (8). Moreover, increases in IQ during the early school 
years are associated with competitive and independent behavior in a free 
play situation (10). Thus, it is reasonable to conclude that level of intellec- 
tual functioning is influenced by habits and motives learned during the first 
decade of life. 

Other investigators have demonstrated that monozygotic twins are more 
similar іп IQ than dizygotes, and that the correlation between the IQ of 
parent and child is moderately high (r = .50 to .60) (3, 4, 9). These data 
imply that genetically controlled mechanisms influence intellectual abilities. 

One major obstacle blocking a detailed account of the biological bases of 
intelligence is our present inability to specify biological variables that might 
be associated with mental functioning in the non-diseased individual. This 
paper presents some evidence that tentatively suggests a relationship between a 


constitutional attribute and early intellectual ability. 
In a recent investigation, Garn, Clark, Landkof, and Newell (5) have 


demonstrated that children born of parents who were both large chested 
(LL) were advanced in height, weight, and skeletal development in compar- 
ison to offspring of parents who were both small chested (SS). The bony 
chest diameter, as measured on radiographs, was selected as a measure of body 
mass because it is minimally related to adult stature (r — .20) and an ex- 
cellent indicator of the fat free or lean body mass (r = .90) (2). Figure 1 
Presents the growth curves for height and weight for 32 boys and 32 girls 


of LL and SS parents. 


_ 
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'The generally greater height and weight values (in normalized B 

for the children of large chested parents indi 

is predictive of accelerated 

research attempted to expl 


chest diameter and the chil 


-scores ) 
cate that parental chest diameter 
physical development in the child. The present 


ore the relationship between parental and child 
d’s intellectual ability. 


B. Srupy I 


1. Method 


Parental bony chest diameters, as measured on postero-anterior teleoroent- 


genograms, were obtained for 119 pairs of parents who were part of the Fels 
Research Institute's longitudinal population. The diameter at the tenth rib 
was the score used in all analyses. The distribution of chest diameters for 
each sex was divided at the median into large and small chested groups. 
Children born to parents who were both large chested (LL) were compared 
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with children of parents who were both small chested (SS) on mental test 
performance from 6 months to 10 years of age. 

A maximum group of 88 children (46 boys and 42 girls) from LL or SS 
mating combinations had mental test scores on the Gesell Developmental 
Schedule (6) at 6, 12, and 18 months; the Merrill-Palmer Scale (11) at 
24 months; and the revised Stanford-Binet (12) at 3, 3.5, 4, 5, 6, and 10 
years of age. The IQ scores were computed for the Gesell and Merrill- 
Palmer Scales by applying the common formula MA/CA X 100 to the 
mental age equivalents obtained from these tests. 


2. Results 


There were no significant sex differences in average 1Q within the LL or 
SS groups and the sexes were pooled in determining the differences between 
the children born of large versus small chested parents. Figure 2 shows the 
IQ scores for the children of LL and SS mating pairs. 
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LDREN BORN OF LL or SS PARENTS 


IQ Scores or CHI 


86 JOURNAL OF GENETIC PSYCHOLOGY 


The children of large chested parents had significantly higher 1Q се 
t 2, 3, and 3.5 years of аре (р < .02, .05, and .05 respectively; two tails). 
3 dus | ndard deviations of the IQ scores at these three age levels were 
кее үн both LL апа SS children and averaged 9 points for the Merrill- 
Palmer and 16 points for the Stanford-Binet. The differences in mean IQ 
between LL and SS children decreased with age and by age 10 were 
negligible. Thus, children born to large chested parents were advanced in 
early mental development. The product moment correlations between each 
parent’s chest diameter and his adult Otis IQ were close to zero indicating 


no relation between the parent’s chest size and his adult level of intellective 
functioning. 


C. Srupy II 
1. Method 


In order to determine if the child’s own bony chest diameter was predictive 
of his mental development, a maximum group of 72 boys and 69 girls with 
measurable chest radiographs at two years of age were select 
The distribution of chest diameters for each sex w 
and the mean IQ on the Merrill-Palmer 
computed for each of the quartiles. 


ed for study. 
as divided into quartiles 
and Stanford-Binet scales were 


2. Results 
Table 1 presents the mean IQ scores for each quartile on the Merrill- 
Palmer at age two and the Stanford-Binet at 3, 3.5, 4, 5, 6, and 10 years 
of age. 
TABLE 1 


Mean IQ anp Cuity’s CHEST DIAMETER AT AcE Two 
CHEST DIAMETER QUARTILE 


Age 1 (Small) 2 3 4 (Large) 
2 Boy 111.4 109.5 118.1 118.1 
Girl 109.1 112.8 109.1 109.9 
3 Boy 123.0 113.4 119.5 129.5 
Girl 127.8 119.1 124.2 124.5 
3.5 Boy 118.4 114.1 111.1 131.7 
Girl 126.7 122.3 122.2 127.7 
4 Boy 118.5 119.3 117.9 127.4 
Girl 124.9 119.4 121.4 121.4 
5 Boy 116.1 114.3 117.1 127.3 
Girl 116.3 115.6 119.5 119.4 
6 Boy 113.2 111.0 114.0 128.4 
Girl 122.4 117.7 120.1 120.3 
10 Boy 127.5 115.6 124.6 136.3 
Girl 129.4 127.8 134.1 124.8 
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The girls’ IQ scores were unrelated to their chest diameters. However, 
the boys with the largest chest diameters (Quartile 4) consistently had the 
highest IQ scores from three to 10 years of age. When the top and bottom 
quartiles were compared, significant differences were found at 3.5, 4, 
5, and 6 years of age (р < .05; two tails). At age 3, the 16 point 
difference between the second and fourth quartiles was significant (2 = 3.26, 
5 < 01; two tails). The correlation (product moment) between the child's 
chest breadth at age two and his IQ at age three was .23 for boys ( < .05; 
two tails) and .05 for girls. 


D. Discussion 


Bony chest breadth, which is a sensitive index of fat free body weight, 
is associated in boys, with precocious mental development during the pre- 
school years. The maximum effect occurs between three and four years of 
age, 
It is not easy to explain these results. Because large chested children are 
More advanced in size and skeletal development, one might expect them to 


or items. The Stanford-Binet questions at age three 


excel on perceptual mot А indie) 
ying a circle). 


are of this character (e.g., stringing beads, block building, cop: 
However, the Stanford-Binet items at 3.5 years are primarily measures of 
language development (e.g. obeying commands, picture vocabulary, identify- 
ing objects by function, and verbal comprehension). Large chested boys are 
advanced over small chested boys on both language and perceptual motor 
skills during these early years. The fact that this association is stronger for 
boys than for girls is congruent with the physical growth curves (Figure 1). 
These data reveal that the differences in body size between children born 
of LL or SS matings are slightly greater for boys than for girls. The critical 
biological processes (associated with bony chest breadth) that facilitate both 
accelerated physical growth and early mental development seem to exert 
their effect more clearly on boys than on girls. 

It is not unreasonable to postulate that fat free body mass and bony chest 
diameter are under genetic control. One challenging problem is to describe 
the intermediate mechanisms that account for the link between the biological 
characteristics and psychological phenomena. . 

Supplementary behavioral data on these children tentatively suggest that 
large chested children are less fearful in a test situation and more apt to 
Persist in problem situations than the smaller children. Since early IQ scores 
are influenced by the child’s fearfulness, the present results may be due to 
a relation between the child's size and his behavioral predispositions in 
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roblem solving situations. Further research at the Institute is directed at 
this question and at discovery of other behavioral correlates of fat free mass. 


E. SUMMARY 


This paper summarizes an exploratory investigation of ше relationship 
between parental and child body build and the young child’s intellective 
"ш first study, parents were divided into above or below the median 
on bony chest diameter. The IQ scores of children born of two large chested 
parents (LL) were compared with those of children from small chested 
parents (SS). The LL children had significantly higher IQs at 2, 3, and 3.5 
years of age. From ages four to ten the differences were negligible. 

In a second study, the child’s own bony chest diameter at age two was 
used as the predictor. Boys with large chests performed significantly better 
than small chested boys from three to six years of age, with the greatest 


differences occurring at 3 and 3.5 years, There was no relationship 
between chest diameter and IQ score for the girls. 


The superior performance 
of the large chested boys held both for perceptual motor and language 
development items. 


It was suggested that bony chest diameter, 
fat free body mass 


situations. 


which is an excellent index of 
» is associated with a less fearful approach to problem 
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THE BEHAVIOR OF NORMAL AND STOMACH LESION 
SUSCEPTIBLE RATS IN SEVERAL LEARNING 
SITUATIONS* 1 


Washington University, School of Medicine 


Jacos О. Sings, CHARLES CLEELAND, AND James ADKINS 


A. INTRODUCTION AND PROBLEM 


A number of behavioral and physiological differences have been found 
between Sprague-Dawley albinos and a selectively bred substrain of stomach 
lesion susceptible rats (1, 2). Briefly, the stomach lesion susceptible animals 
have been found to be smaller in body weight at a given age, more active in 
an open-field test situation, to defecate more in the open field, to lose a 
vation weight as a result of 24 hours of water 
deprivation, to be less "dominant" in a test situation where two water 
deprived animals must compete for access to water and finally, to show 
greater intestinal motility under the condition of immobilization stress. 

Some of the above findings would support the notion that the lesion 
susceptible animals might also differ from normal Sprague-Dawley rats with 
regard to their rates of acquisition of learned responses. 

The present report deals with the data obtained when stomach lesion 
susceptible animals (SUS) and normal Sprague-Dawleys were observed in 


three different learning studies. 


smaller percentage of pre-depri 


B. METHOD AND PROCEDURE 


1. Subjects 

ectively bred generation and 13 male 
animals had been born and raised in 
d the normal laboratory regime up to 
ween 75 and 80 days old 


Ten male SUS animals of the 6th sel 
Sprague-Dawley rats were studied. All 
the same laboratory and had experience 
the time of the first study. All animals were bet 
When the first study began. 

а. Study I. All animals were weigl 
hours and weighed for the second time. 
given access to water for one hour per 


re MEME: 


1 Received in the Editorial Office o 
i This research was supported in pa 
Dstitutes of Health, United States Pub 


hed and deprived of water for 24 
From this point on animals were 
day. Animals in each group were 


п March 6, 1961. 
rt by grant A-2765 M.H. from the National 


lic Health Service. 


91 


92 JOURNAL OF GENETIC PSYCHOLOGY 


allowed to roam freely in groups of five for five minutes in a straight alley at 
one end of which water was available. This adaptation procedure ve 
continued for four days after which single animals were allowed five 
minutes in the straight alley for three more days. The alley was four feet 
long with a one foot starting box separated from the runway by a manually 
operated guillotine door. The alley and start box were 7-1/4 inches deep 
and five inches wide, had hardware cloth top and bottom and were painted 
a medium flat gray. . 

Each animal was given one trial per day thereafter and the time required 
to reach the water after the start box door was opened was recorded. 

b. Study II. The same groups of Ss, again under 23 hours of water 
deprivation, were adapted to a Y maze. 'The maze was 5-1/2 inches wide 
and 8-1/2 inches deep and painted flat gray. The start box was eight inches 
long, the runway was 25-1/2 inches and the arms were 24 inches long. 
Water reward was employed and was always available beyond the black door 
while the white door was always blocked. The position of the doors was 
systematically varied and the correction method was used. Ss were trained 
in blocks of five trials and the criterion of learning was nine correct responses 
out of 10 consecutive trials. If the $ touched the incorrect door he was 
considered to have made an error on that trial. The time required for each 
animal to traverse the maze on the first training trial was recorded. At the 
termination of this study all Ss were returned to ad lib food and water. 

c. Study ПІ. Two weeks after Study II was completed the same groups 
of animals started training in a modified Miller-Mowrer box. The box was 
34 inches long, 8 1/2 inches wide, and 20 inches deep. The front was a shect 
of clear plastic. The floor consisted of two grids, the bars separated by 3/4 
inch. There was a 60 watt bulb under each of the grids. The grid shock 
employed was .67 ma. The bulb under one side of the grid was turned on 
for 10 seconds with the grid shock on that side overlapping the last four 
seconds of light. Both light and shock terminated contiguously, A manually 
started timer controlled the light and shock periods. Ss were given three 


trials per day and the side of the box into which they were introduced was 
alternated. The criterion of learning was avoidance of the shock on all three of 
a given day's trials. 


C. Веѕџілѕ 

& биш) Te Tha SUS animals luit n average af BIN pax gent ut diate 

pre-deprivation body weight while the mean weight loss among the control 

animals was 7.44 per cent. The difference of 1.61 per cent is significant 
beyond the .02 level. 


——— 
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The average running times in seconds for the two groups for the one daily 
trial for each of three days were as follows: SUS animals, 33.17 = 33.03, 
25.54 = 20.19, and 18.62 + 11.90; the control animals, 18.36 + 26.75, 
11.82 + 11.23, and 12.00 + 13.38. Due to the highly skewed distributions 
of running times the Mann-Whitney U test was employed. The values obtained 
were: Day 1, U=35, p= < .05; Day 2, U = 34.5, p = < .05; Day 3. 
U = 40, p= < .10. These data indicate that the SUS animals require more 
time to traverse the straight alley than normal Sprague-Dawley rats. 


b. Study II. There was no difference in the average number of days 
aze. The SUS group 


the two groups required to reach criterion in the Y m 
2.20 


learned the discrimination in 11.69 = 4.15 days, the control group in 1 
Æ 3.79 days. 

On the first trial in the Y maze the SUS animals again took longer to reach 
the water. The average running times for the two groups were: SUS, 25.8 
= 13.2 seconds, controls, 16.8 = 19.8 seconds. In view of the non-normality 
of these distributions the Mann-Whitney U was again used. The obtained 
Uc 18.0, significant beyond the .01 level. 

c. Study III. 'The SUS animals reached the criterion of avoidance 
learning significantly faster than the control animals. The respective means 
were SUS, 8.92 + 3.62 days; controls, 14.67 = 5.57 days. The difference 
of 5.75 yielded a z of 3.16, significant beyond the .01 level. 


D. Discussion 


The observation that stomach lesion susceptible animals traverse a straight 
alley and a y maze more slowly than control Ss is consistent with the 
Previously reported tendency for the SUS animals to be more active in an 
Open field test (1). The greater activity in the open field can be viewed as 
the greater behavioral response to environmental stimuli or, in another 
Sense, the greater distractibility of these animals. Likewise, in the straight 
alley and the Y maze the SUS animals engaged in more exploration and 
retracing than the controls, thus required greater time to reach the reward. 

While this greater running time might be considered to be a function 
of the lower drive state among the SUS animals (less weight loss following 
Water deprivation) the fact that the SUS animals did not require a greater 
number of training trials to learn the black-white discrimination fails to 
support such an interpretation. 

In the case of кыре learning the fact that the SUS animals 
learned more rapidly might also be a function of their greater motor activity 
observed in the open field. Thus, the SUS animals’ generally higher level 
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of motor activity may have facilitated their acquisition of a learned response 
which involved gross motor movement. | | | 

Such findings, therefore, suggest that stomach lesion susceptible animals 
will be superior in one specific class of learning situations, those involving 
gross motor reactions, and inferior to Sprague-Dawley animals in others 
where the response to be learned is the inhibition or reduction of ongoing 
motor activity. Such studies are presently being planned. 


E. SUMMARY 


The behavior of a group of 10 stomach lesion susceptible rats w 
compared with that of a group of 13 normal Sprague- 
(a) a straight alley for water reward; (5) a Y maze req 
discrimination for water reward; and (c) a modified Miller-Mowrer box 
where grid shock avoidance was to be learned. The SUS animals were found 
to: (a) run the straight alley and У maze more slowly than the controls; 
(^) to learn the Y maze discrimination as rapidly as controls; and (c) to 
learn to avoid grid shock more quickly than controls. The implication of 
these data for further study of differential learning rates was mentioned. 


as 
Dawley albinos in: 
uiring a black-white 
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SPATIAL REPRESENTATION IN DRAWING AS A CORRELATE 
OF DEVELOPMENT AND A BASIS FOR 
PICTURE PREFERENCE* 


Department of Education, San Francisco State College 


HirpA P. Lewis 


А. PROBLEM 


This study is concerned with the development of spatial representation 
in children's drawings and with children's estimation of the relative merit 
of various methods of representing space in drawings. 

Previous investigations (7, 8, 12) have analyzed development in drawing in 
terms of increasingly naturalistic representation. The assumption has been 


that children of about eight years of age and older try to draw objects 


as they appear to the eye whereas younger children ignore what they see 


and draw things as they know them to be. 

The correctness of this view has been challenged by several authorities, 
including Sir Herbert Read (1), Henry Schaefer-Simmern (13), Rudolf 
Arnheim (1), and Viktor Lowenfeld (9), each of whom proposes an 
both logically and empirically. However, 
empirical evidence marshalled in support of non-naturalistic interpretations 
of development have been provided largely by case studies. Experimental 
verification of such interpretations involving many subjects performing under 
controlled conditions has not been attempted by previous investigators. 
potheses based on Arnheim's theory (1) of 
gress in drawing. Arnheim calls attention to 
ysical act of seeing and visual perception. 
Sceing involves the projection of images upon the retina. Normally any given 
Object is seen at a particular angle for an extremely brief period of time 
and as the eye moves, ОГ as the object moves, or both, many varying 
Projections of the object are cast upon the retina. Out of an enormous 
amount of visual data certain salient features are perceived. These perceptions 
form the basis for visual concepts of objects and it is to these visual concepts 
rather than to a single retinal image that the child refers in representing 
through graphic means objects in the environment. The child strives to 


— 
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alternative. explanation. defended 


This investigation tests һу 
the nature of developmental pro 
the distinction between the ph 


96 JOURNAL OF GENETIC PSYCHOLOGY 


present the object as a whole, rather than to show a single projection = <, 
The problem which confronts him is that of showing bise E "^ 
through a medium which is flat. Successive discovery of increasing ya re e 
methods of depicting three-dimensional spatial relationships within the limits 
of a two-dimensional medium constitutes progress. 

This formulation implies that as children develop they are able to render 
ever-more-fully the structural characteristics of three-dimensional objects 
within the limits of a two-dimensional medium. This view makes it possible 
to predict a developmental sequence in the representation of the structural, 
or spatial, characteristics of simple objects and to comp 
sequence with observed methods of dealing with spat 
employed by children at different levels of maturity. 

If children are indced striving for greater structur 
in addition, be able to discriminate among drawings in which the spatial 
characteristics of depicted objects are revealed with varying degrees of 
clarity, recognizing the superiority of the explicit over the ambiguous? 


are the predicted 
ial characteristics 


al clarity might they not, 


1. Hypotheses 
The following hypotheses were tested: 


1. A relationship exists between grade-level of pupils and method employed 
to indicate spatial characteristics in drawings, 


2. The relationship of grade-ley 
spatial characteristics is independent of sex, 
3. Differences exist in preferences 
characteristics are revealed with у 
4. Picture preference is indepe 


el to method employed in indicating 


among pictures in which spatial 
arying degrees of clarity, 
ndent of sex, 


B. Meruop 


1. Development of an Instrument 
An experimental task w 


glass globe circled with a yellow band; cubic space bya four-sided, flat-roofed 
toy house; and spatial depth by a diorama of 

of trees was arranged parallel to the sides of 
flanked by two rows of fences, 
and oriented at 90 degrees to t 


to the side of the box and to the row of trees. 
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Next, five different drawings were made of each one of the stimulus- 
objects. Each drawing presented a different solution to the given problem 
in spatial representation and was based upon solutions to similar problems 
reported in the literature. These solutions, gleaned from several different 
investigations (2, 5, 6, 7, 8), were organized into a developmental sequence 
based upon the theory outlined above. Thus, each set of drawings illustrates 
five successive developmental levels in the representation of spherical space, 
cubic space, or spatial depth. 

Within each set of drawings each succeeding drawing indicates more 
fully the spatial characteristics of the object depicted than does the preceding 
drawing. See Figure 1. Thus, in the drawings of the green glass globe, the 
first drawing, Sr, is merely a circular outline. Spatial characteristics remain 
ambiguous since the drawing could also be taken to be a hoop, disk, or dome. 
Filling in the circular outline in the second drawing, Sy, eliminates the 
Possibility that the picture is intended to be a hoop, but the contour of 
the surface remains indeterminate. In drawing Sn, a rounded contour is 
suggested by the application of foreshortening to the yellow band. In Siv, 
modeling enhances the illusion of roundness. In Sy the entire surface of the 
sphere is made visible through the use of modeling and an elliptically-shaped 
band, thus revealing the spherical shape completely and unmistakably. 

In the drawings of the toy house, cubic space is indicated in the first 
drawing, Cr, by a square. In the succeeding drawing, Cn, three sides of the 
cube are shown, all lying in the same plane. In Сш an attempt is made to 
clarify the spatial relations of the three sides by "bending back" two sides, 
thus forming obtuse angles, creating a need for presenting the upper surface, 
and establishing three planes. By dropping one of the sides in Сү the 
parallelism of the cube is revealed. In the final drawing, Cy, perspective 1s 
attempted. 

The five drawings of 
deal with the problem of spatial dept 


the diorama reveal various ways in which children 
h. In the first drawing, Dr, no attempt 
at spatial organization has been made; objects are scattered over the paper 


Without relation to one another or to the vantage point of the observer. In 
objects are linearly arranged along the lower 


] line serves as a base-line and suggests 
# the paper. Deeper space is implied in 


the succeeding drawing, Оп, 
edge of the paper. In Ош а horizonta 


a plane perpendicular to the surface 0 З 4 
drawing Dry by the use of several base-lines placed one above the other, 


creating several distinctly delimited planes, each in turn increasingly distant 
from the viewer. In drawing Dy separate planes have been integrated to 


create a single gradually-receding plane. 
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НЕ REPRESENTATION OF SPHE 
CUBIC Space, AND SPATIAL DEPTH 


RICAL SPACE, 


iato dp mai "= 
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The three sets of drawings are predictive of the various solutions employed 
by children from Kindergarten through the eighth grade to the problem of 
indicating three-dimensional space relationships within the limits of a two- 
dimensional medium. 


2. Subjects 


The Ss were 27 intact classes of children enrolled in grades Kindergarten 
through eight in five public schools in two neighboring San Francisco Bay 


Area communities. Three of the schools were elementary schools containing 


grades Kindergarten through six, and two of the schools were junior high 


schools containing grades seven, eight, and nine. 

, опе was situated in an upper-middle class 
neighborhood inhabited primarily by the families of professional people. The 
second elementary school was located in a middle-middle, lower-middle class 
neighborhood consisting primarily of skilled workers and including a large 
number of professionals, some unskilled workers, and a few businessmen. 
The third elementary school was located in a predominantly lower-middle 
class neighborhood with a large number of skilled or semi-skilled workers, 
and a small number of unskilled workers, professionals and University 


students, 


One of the junior high schools 


included lower-middle, middle-middle, 
largest single occupational group composed of professionals and technicians. 


The second junior high school drew from an attendance district which ex- 
tended into many different types of neighborhoods ranging from lower class 


to upper-middle class. 

In each school there was а wide rang 
three elementary schools the range was 7 
respectively. For the junior high schools th 
to 179 respectively. Median I.Q.'s in each o 


109, 107, and 108 respectively. 
ievement was above average in the elementary school 
about average in all other schools. 


Of the elementary schools, 


drew from an attendance district which 
and upper-middle class groups, the 


е of intelligence quotients. For the 
6 to 159, 79 to 151, and 66 to 174 
e range was 71 to 157 and 58 
£ the five schools were 125, 112, 


Educational ach 
located in the most favored district and 
Pupils in one elementary school and in one junior high school were almost 


all from white American backgrounds. Many different ethnic and racial 
backgrounds were represented in the three remaining schools. 

Classes within each school were selected at random. In each elementary 
school one class per grade participated in the investigation. One seventh- and 
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one eighth-grade class participated in the junior high school located in the 
more homogeneous attendance district. In the more heterogeneous junior 
high school, two seventh- and two eighth-grade classes Participated. 

A total of 2328 drawings were collected from 776 pupils. Preferences for 
pictures were expressed by 779 pupils. 


3. Procedure 


Children were shown and asked to draw the three objects described above. 
The following procedure was carried out in each classroom. 


1. 


2. 


Ratings by the investigator were com 
independent investigators to 768 dray 
drawings from nine classes, one at each 


Three sheets of 8-1/2- by 11-inch drawing paper and a set of wax 
crayons were distributed to each member of the class. 
The green glass globe was held up for the class to see, 
moved from side to side, up and down so that it coul 
various angles. Pupils were then asked to make a pictur 
minutes were allowed to complete the picture. N 
shown to the class and the procedure repeated. 
was shown and the procedure repeated. 

The three sets of drawin 


It was rotated ; 
d be viewed at 
e of it. Fifteen 
ext, the toy house was 

Finally the diorama 


gs were consecutively displayed in a previously 


т. Each child was asked to state 
of the five in each set “was best.” 


individual interviews with 
third. In the remaining gra 
Each drawing was rated о 
characteristics were indicated. In so doin 


Compared with the appropriate set of five drawings developed by the 


| g a single base-line drawn parallel to the edge 
of the paper, as in Di, was rated “з” 


t a picture of the same object 
which employed several base-lines, one above the other, as іп Dyy, 
was rated “4,” 


Pared with ratin 
wings representin 
grade level, 


gs assigned by two 
g complete sets of 


The percentage of 
agreement was found to be 91.4. 
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C. RESULTS 


Table 1 shows the distribution by grade of the methods employed in repre- 
senting spherical space, as indicated by the rating assigned. 

As can be seen in Table 1, drawings in which outlines were not reinforced 
by the use of color, rated “1,” appeared more frequently in the Kindergarten 
than in other grades. Drawings in which the roundness of the object is not 

TABLE 1 


RATINGS BY GRADE OF THE REPRESENTATION OF SPHERICAL Space IN 776 DRAWINGS 
BY CHILDREN IN GRADES KINDERGARTEN THROUGH EIGHT 


Rating 
1 2 3 + 5 Total 
Grade no. % no. 9% no. % no. $6 no. % no. % 
K 27 36.00 46 61.33 2 2467 0 0 0 0 75 100.00 
I 8 10.00 56 70.00 16 20.00 0 0 0 0 $0 100.00 
I 3 3.7 62 69.66 23 2584 1 142 0 0 89 99.99 
IH 5 5.68 57 6477 26 29.55 0 0 0 0 88 100.00 
Iv 0 0 50 53.76 36 38.71 7 758 0 0 93 100.00 
y 7 737 50 52.63 23 24.21 12 1263 з 316 95 100.00 
УІ 8 952 26 3095 25 2976 19 22.62 6 714 84 99.99 
уп 2 256 17 2179 23 2949 21 2692 15 1923 78 99.99 
VII 1 106 22 2340 26 2766 30 3191 15 15.96 9+ 99.99 


indicated, rated “2,” occurred very frequently in the Kindergarten and 


Primary grades and tended to decrease gradually from grades one through 
seven. The use of foreshortening to suggest roundness, in drawings rated 
"3," increased from grades Kindergarten through four then tended to 
decrease slightly and level off. Drawings which further clarified the spatial 
characteristics of the object depicted either by the addition of modeling 
or by the use of an elliptically shaped band, rated “4,” were found in only 
one case below grade four and with gradually increasing frequency beyond 
grade four. No child below grade five employed both modeling and an 
elliptically shaped band for а rating of "5"; frequencies increased gradually 
from grades five to seven and decreased somewhat in grade eight. 

The chi-square test was applied to data in Table 1. Chi-square was found 
to be 343.03 indicating a difference significant at the .001 level with 32 


degrees of freedom. N 
Table 2 shows the distribution by grade of the methods employed in repre- 


senting cubic space, as indicated by the rating assigned. Р . 
Table 2 reveals that almost all of the Kindergarten children depicted 


the toy house by a simple square, ;ated "1.* “This method of showing a 
Cube-shaped object tended to decrease in succeeding grades. А few Kinder- 
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TABLE 2 A 
RATINGS BY GRADE OF THE REPRESENTATION OF CUBIC SPACE IN 776 DRAWINGS 
м BY CHILDREN IN GRADES KINDERGARTEN THROUGH EIGHT 


Rating 
1 2 3 + $ Total 
Grade no. % no. % no. % no. % no. % no. % 
75 100.00 
0 93.33 5 6.67 0 0 0 0 0 0 

r P 86.25 10 12.50 0 0 1 1.25 0 0 80 100.00 
п 72 80.90 13 14.61 2 235 2 2.25 0 0 $9 100.01 
III 62 70.45 18 20.45 5 5.68 2 227 1 1.14 S8 99.99 
IV 33 35.48 29 31.18 18 19.35 13. 13:98 0 0 93 99,99 
v 27 2842 21 2241 22 23.16 22. 23.16 3 316 95 100.01 
VI 34 40.48 13 1548 14 16.67 17 20.24 6 7.44 84 100.01 
VII 10 12.82 3 3.85 13 16.67 33 42.31 19 24.36 78 100.01 
VIII 11 11.70 4 4.25 11 11.70 45 47.87 23 2447 94 99.99 


garten children showed two or more sides of the toy house lying in a 
single plane, in drawings rated “2,” This method was used with increasing 
frequency at each succeeding grade through grade four and then tended to 
occur with decreasing frequency. The "bending back" 
surfaces of the cubic object, in drawings rated 
grade two, appeared with increasing frequency t 
decreasing. frequency thereafter. Drawings rated "4," which show the 
parallelism of the Cube, did not appear in the Kindergarten, were rare in 
grades one, two, and three, and tended to appear with generally increasing 
frequency in succeeding grades. Only one Perspective drawing was found 


below grade five, but such drawings occurred with increasing frequency above 
grade five. 


A chi-square of 463.19 was obtained indicatin 


at the .001 level with thirty-two degrees of freedom, 
Table 3 shows the distri 


of one or more 
"3," did not appear below 
hrough grade five, and with 


the methods employed in 
the rating assigned. 
devoid of spatial organization, 


and decreased in each succeeding 
d above, 


rated “4,” 


appeared with increasing 
h grade th 


Tee and then tended to 
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Ens TABLE 3 
ATINGS BY GRADE OF THE REPRESENTATION OF SPATIAL DEPTH IN 776 DRAWINGS 
nv CHILDREN IN GRADES KINDERGARTEN THROUGH EIGHT 


Rating 
1 2 3 4 5 Total 
Grade no. % no. 9% no. % no. 9% no. % no. 9% 
K 32 42.67 8 10.67 10 13.33 25 33.33 0 0 75 100.00 
І 17 21.25 9 1125 21 2625 31 38.75 2 2.50 80 100.00 
І 6 674 20 2247 23 25.84 38 42.70 2 225 89 100.00 
ш 2 027 9 1023 з 9.00 60 68.18 9 10.23 88 100.00 
IV 1 1.07 1 107 12 1290 57 6129 22 23.66 93 99.99 
у 1 1.05 2 210 4 41 58 61.05 30 31.58 95 99.99 
VI 0 0 0 0 + 476 5+ 64.29 26 30.95 8+ 100.00 
уп оо 0 0 0 0 52 66.67 26 33.33 78 100.00 
уш 0 0 0 0 1 106 60 6382 33 3511 94 99.99 


“5,” did not appear at all 


level-off. The gradually receding plane, rated 
wo, and tended to appear 


in the Kindergarten, was rare in grades one and t 
with slowly increasing frequency thereafter. 
Chi-square was found to be 399.99 indic 


the .001 level with 32 degrees of freedom. 
А comparison was made of the ratings assigned to the drawings involving 


spherical space, cubic space, and spatial depth by 135 boys and 135 girls 
who were selected at random from each of the 27 classes on the basis of five 
boys and five girls per class. The Komolgorov-Smirnov two-sample test 
was applied to the distribution of ratings for boys and for girls on each 
drawing at each grade-level. No differences significant at the .01 level were 
found with respect to any one of the three types of spatial representation 


at any of the nine grade-levels. 
Tables 4, 5, and 6 show whic 
by children at each grade level. 


The three tables reveal a tendency 
nced in the higher gr 


ating a difference significant at 


h drawings of each set were considered best 
to prefer drawings of greater structural 
ades than in the lower grades. 

sample test was applied to data in each 
gnificant at the .01 level were not found 
hree types of spatial representation. 
found in grades one through 


Clarity, more pronou 

The Komolgorov-Smirnov one- 
table by grade-level. Preferences si 
in the Kindergarten for any one of the t 
Preferences significant at the .01 level were 


eight for each of the three types of spatial representation. — | 
A comparison was made of the drawings involving spherical space, cubic 


space, and spatial depth considered best by 135 boys and 135 girls selected at 
random from each of the 27 classes on the basis of five boys and five girls 
per class. The Komolgorov-Smirnov two-sample test was applied to the 
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TABLE 4 А 
DRAWINGS INDICATING SPHERICAL SPACE CONSIDERED BEST BY 779 CHILDREN 
i IN GRADES KINDERGARTEN THROUGH EiGHT 


Drawing considered best 


VIII 


S, Sir Snr Sty Sy Total 

Grade no. % no. 9% no. % no. Jo no. % no. % 
00 

3.85 30 38.46 9 11.54 19 24.36 17 21.9 78 100. 
$ ў 0 А 15 19.74 6 7.89 37 48.68 18 23.68 76 99.99 
II 0 0 9 10.23 8 9.09 50 56.82 21 23.86 88 100.00 
III 00 4 435 2 247 43 46.74 43 46.74 92 100.00 
IV 0 0 2 2.10 5 5.26 41 43.16 47 49.47 95 99.99 
у 0 0 1 1.06 1 1.06 25 26.60 67 71.27 94 99.99 
VI 00 0 0 2 2.30 33 37.93 52 59.77 $7 100.00 
VII 1 1.30 0 0 1 1.30 19 24.67 56 72.73 77 100.00 
VII 1 1.09 0 0 0 0 21 22.83 70 76.09 92 100.01 

TABLE 5 
DRAWINGS INDICATING CUBIC Space CONSIDERED BEST py 779 CHILDREN 
IN GRADES KINDERGARTEN THROUCH EicHT 
Drawing considered best 
C, Cir Сит Ciy Cy Total 

Grade no. % по. % no. % no. % no. % no. % 
K 10 12.82 24 30.77 17 21.79 1l 1440 16 20.51 78 99.99 
H 5 6.58 10 13.16 18 23.68 30 3947 13 1710 76 99.99 
II 2 227 3 341 24 2727 32 36.336 27 30.68 88 99.99 
III 4 4.35 3 3.26 25 2747 30 32.61 30 32.61 92 100.00 
IV 1 1.05 0 0 14 14.74 37 38.95 43 456 95 100.00 
M 2 243 0 0 13 13.83 44 46.81 35 3723 94 100.00 
VI 2 230 0 0 13 14.94 43 49.42 29 33.33 87 99.99 

VII 0 0 1 1 
0 0 0 


30 7 9.09 48 62.34 21 27.27 


77 100.00 
12 13.04 36 39.13 44 47.83 


92 100.00 


TABLE 6 
DRAWINGS INDICATING SPATIAL DEPTH CONSIDERED Besr BY 


779 CHILDREN 
IN GRADES KINDERGARTEN Тнкоисн Еснт 


Drawing considered best 
D, Dg pm D. Dy Total 

Grade no. % no. % no. % no. % no. % no 96 

K 19 24.36 11 1410 10 12.82 16 20.51 22 28.20 78 99.99 
І 4 5.26 5 6.58 10 13.16 10 13.16 47 61.84 76 100.00 
Ш 13 1477 3 341 9 10.23 7 799 56 6364 sgg 100.01 
III 3 326 1 1.09 11 11.96 10 10.87 67 72.83 92 100.01 
IV 5 5.26 1 105 3 3416 10 10.52 76 80.00 95 99.99 
у 9 957 0 0 0 0 9 9.57 76 80.85 94 99.99 
VI 4 4.60 Ii X45 0 0 5 575 77 88.51 87 100.01 
VII 2 2.60 0 0 * 519 8 10.39 63 81.82 77 100.00 
VII 3 3.26 0 0 6 6.52 5 543 78 84.78 92 99.99 
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distribution of choices by boys and by girls of each drawing at each grade 
level. No differences significant at the .01 level were found with respect 
to choices of any one of the three drawings at any one of the nine grade 
levels. 

D. ConcLusions 


1. The results support the hypothesis that a relationship exists between 
grade-level of pupils and the method employed to indicate spatial charac- 
teristics in drawings. 

2. The results support the hypothesis that differences exist in preferences 
among pictures in which spatial characteristics are revealed with varying 


degrees of clarity. 
3. No sex differences were found with respect to method employed to 


indicate spatial characteristics. 


4. No sex differences were found with respect to preferences among 


Pictures in which spatial characteristics are revealed with varying degrees 


of clarity. 


E. IMPLICATIONS AND SUGGESTIONS FOR FUTURE RESEARCH 


п suggest the possibility of establishing 


The results of this investigatior 
in representational 


objective criteria for assessing developmental changes 
drawing based upon specific structural characteristics as an alternative to 
the commonly-employed but subjective and gross criterion of degree of nat- 


uralism in representation. 

This investigation presents s 
may for a time move away from as we 
naturalism. In the drawings of the toy house, Cr, Суу, and Cy are natural- 
istically correct in that they approximate possible retinal images of the house. 
Си and Cir are naturalistically incorrect in that the house could not appear 
to the eye as it does in the drawing, several sides being visible simultaneously. 
Table 2 shows that the largest per cent of naturalistically correct drawings 
occurred in the Kindergarten and that the percentage decreases steadily at 
cach grade level through grade four increasing steadily thereafter. 

The generally increasing consistency with which the most unequivocal 
representation of spatial characteristics 18 preferred at successive grade levels 
suggests a relationship to development. | 

A comparison of the ratings of drawings with the drawings considered 
best in each grade suggests that the child, in general, tends to consider 
best drawings which depict spatial characteristics more clearly than he himself 


is able to do. 


ome slight evidence that developmental progress 
11 as in the direction of increasing 
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Research is needed in which the above observations are formulated to 
function as hypotheses. 


F. SUMMARY 


Previous investigations have analyzed developmental progress in drawing 
in terms of increasingly naturalistic representation. The present investigation 
adopts the definition of developmental progress in drawing as rendering 
ever-more-fully the structural characteristics of three-dimensional objects 
within the limits of a two-dimensional medium. This definition was employed 
in organizing into a developmental sequence observations of previous investi- 
gators of the methods children use to show spherical space, cubic space, 
spatial depth. Drawings involving each of the three ty 
were obtained from children in grades Kindergarten through eight and 
rated by comparison with the developmental sequence. Children were asked 
to express preferences for drawings which constituted the developmental 
sequence. A relationship was found between grade-level of pupils and the 
method employed to indicate spatial characteristics їп drawings. Children 
tended to prefer pictures in which spatial characteristics were reve 
greater clarity. No sex differences were found. 


and 
pes of spatial relations 


aled with 
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HEAD BANGING IN EARLY CHILDHOOD: 
A SUGGESTED CAUSE* 


The Pennsylvania State University 


VLADIMIR DE Lissovoy 


A. INTRODUCTION 


Head banging is characterized by repetitive movements marked by a 
definite rhythm and monotonous continuity. The head is struck rhythmically 


against the headboard, side of crib or other objects. This is not a tantrum 


type of behavior but is marked by an almost compulsive repetitiveness. The 


incidence of this behavior among normal non-hospitalized children has been 
estimated to be five to 15 per cent (7). A description of this behavior based 
upon observation of 33 head bangers appears in another publication (6). 

И A wide variety of theories regarding the etiology of head banging appear 
in the literature. Most of these are not supported by empirical data or are 


based upon a very small sample of children. 

According to Ribble (20), gentle motion or rocking is beneficial to infants 
because it ameliorates the shock of transition from a liquid to air environment. 
It is through such rhythmic activity that the neonate overcomes the “innate 
sensitivity of fear of falling” and such kinaesthetic experience is important 
in establishing the affective tie between mother and child. In a follow-up 
of ‘some of the babies in her study Ribble noted, “Many of those who did 
not get this form of mothering frequently substituted it themselves with 
head rolling, body rolling, or other hyperkinetic manifestations. during 


Periods of stress." 

Langford (15) notes that ro 
need for rhythm and the common 
to rest in the pleasure of movemen 
conclusion is drawn by Lourie (17) а 
and observations of 130 children: 
rhythm and 


in their à 
and achieve relaxation. 


matic rhythmic movements can be 


ckers and head bangers satisfy some basic 
denominator of all rhythmic activities seems 
t and the release of tension. A similar 


fter an examination of available studies 


movement serve similar roles 


It is suggested that 
г ssociation to further growth, 


and complement each other 
express tension and pleasure, 


Theories regarding etiology of dra 
e on March 8, 1961. 
109 


* Received in the Editorial Offic 
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i r the following general headings: autoerotism (3, 12, 24), 
e Du h 10, 11), motor release (4, 13, 14, 16, 18, 19), parent-child 
relationships (1, 8, 20), intracranial irritations (2, 8, 9, 10, 21). 

Of the above references none was oriented to the testing of hypotheses. 
'The psychoanalytic generalizations of Clark and Uniker (3) were based on 
analyses of two children. Fitz-Herbert (9, 10) observed six cases. Lourie 
(17) based his comments upon observations of 130 children but it is not 
possible to determine whether such observations were made in the clinic, 
at the home of the child or whether they were in any way controlled. 


The purpose of this paper is to present one aspect of a larger study of head 
banging and to suggest a possible etiology. 


B. Tue Stupy 


Fifteen head bangers were matched with a control group of subjects who 
did not manifest any dramatic rhythmic activities. The following variables 
were controlled: age, sex, weight, race, type of birth (spontaneous, instru- 
mental, or section), birth order, socio-economic status and family structure. 


The age range was from 10 to 42 months; there were 11 boys and four girls 
in each group. 


Each of the head bangers was observed in the process of head banging with 
a careful record made of the tempo and severity of the action. All of these 
children were observed in their homes. An interview with the mothers 
disclosed that in every case some form of rhythmic activity, such as head or 
body rolling, was present prior to the first birthday. 

The revised form of the Stanford-Bine 
children in the matched groups. 
retest on Form M followed in one 


'The relationship between otitis media 
by Podolsky (21). He states, “Of three 
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TABLE 1 
Oris MEDIA IN THE First YEAR OF LIFE, DIAGNOSED AND TREATED 
Yes No Total 
Head bangers 6* 9 15 
Non-head bangers 1 14 15 


* Two cases recurring attacks. 
Р < .05 (Fisher Exact Probability Test -) (23). 


two developed head banging of the purely aggressive type, and a third that 
of a mixed or ambivalent kind.” 

Since the physicians in this study indicated the date of treatment of otitis 
it was possible to relate age at treatment to mothers’ estimates of the onset 
of head banging. This is shown in Table 2. 


TABLE 2 
AGE oF TREATMENT OF Отітіѕ IN RELATION TO THE AGE OF Onset or Heap BANGING 


Age of onset of 


Age of treatment head banging 
Case no. for otitis (months) 

8 9 and 11 months* 10 
n a 
14 8 ? 

11 8 12 
1 2 weeks and 22 months* 7 
29 11 and 12 months* 6 


Бы Recurring attacks. 
Mother did not recall. 


ur cases otitis preceded the onset of head banging. 


The children who had recurring attacks of otitis were observed to be the 
most severe head bangers based on the tempo and the force of their blows. 
In the one case in which the mother could not recall the exact age of onset, 
she estimated that it was before the first birthday of the child. The subject 
in question was a head roller at three months and continued this action until 


head banging commenced. 


It will be seen that in fo 


C. Discussion 
It has been shown that the head bangers in this study had a statistically 
Significantly higher rate of diagnosed otitis media than the matched oo 
children, It will be noted that these were diagnosed and treated Б a 
not maternal impressions. It should also be borne in mind E a mild middle 
ear infection, painful though it may be, is often d in very n 
Children. In such cases the pain would cause fretfulness and crying and the 
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relief or amelioration of the discomfort would largely depend upon maternal 
i athy. 
ио of the infant isa limited one. In the first three 
months of life physical activity is characterized by an undifferentiated € 
of behavior as noted in the mass movement of extremities, lack of contro 
and generally undirected activity. Reaction to intruding stimuli, be it noise, 
hunger, pain or other discomforts, elicits random activity modified by the 
constitutional differences of children. | 

The earliest gross muscle rhythmic activity patterns noted in this investi- 
gation was head rolling. It is proposed that this activity w : 
discovered and found to be rewarding. Its early discovery is clearly associ- 
ated with the fact that control of the head is the first differentiation in the 
cephalo-caudal progression of development. Once the discovery was made, 
its repetition was insured because of its intrinsic rewarding experience or 
because it served to obtain mother's attention. Subsequent frustration. en- 
couraged the repetition of the satisfying act increasing its habit strength. 

In terms of primary causal factors no reason can be suggested for otitis 
to be related to head banging insofar as physiological or neurological rela- 
tionships is concerned. It is apparent that the pain generated by this infection 
could have served to increase the state of tension thus raising the level of 


excitability and reactivity. The differential constitutional structure of the 
children could have been a mediating factor in res 


thus, the higher activity level of the head b 
correspondingly more acute reaction pattern. 


Reactions to stress are often marked by compulsive repetitive behavior. 
Foot tapping and drumming of fingers are excellent examples of nervous 


cterized by simplicity or Primitiveness in comparison 
€ normal mature nery 


as accidentally 


ponse to such a stimulus, 
angers could have produced a 


In folk Parlance one notes the ex- 
rates the possible contention that the 
the inhibitive control of the cortex 
reward of the lowering of the 
etitiveness, The stimulus of an ear- 


ation of head ban 
practice in the primitive days of dentistr 


the eyes" cure for a toothache. 


ging to otitis, An ancient 
Y was said to include the "pepper in 
Be this truth or legend, the Principle behind 
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it is sound; the intensity of the primary source of pain is decreased with the 
introduction of a distracting pain stimulus. This conjecture suggests the 
Possibility that head banging may actually be a form of pain relief. A child 
in pain may have hit his head in a shaking random movement and, finding 
that this contact relieved the exacerbating irritation caused by otitis, the 
movement was repeated for its rewarding experience. In such a situation 
the primary stimulus of pain served to establish the habit of head banging. 
The reward of pain relief or decrease in pain, served to strengthen the 
habit pattern of head banging. Through the mechanism of generalization, 
other negative stimuli were relieved by a return to the “rewarding” behavior 


of head banging. 
D. SuMMARY 


Fifteen head bangers were matched with a control group of subjects who 
did not manifest any dramatic rhythmic activities. Eleven boys and four 
girls ranging in age from 10 to 42 months were in each group. Age, sex, 
weight, type of birth and other relevant variables were matched. A statis- 
tically significantly higher incidence of otitis media was found in the head 


banging group. 
Etiology of head banging is examined in terms of possible stress reaction 


or as a form of distraction and pain relief. 
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THE INTERDEPENDENCE OF SIZE, NUMBER AND VALUE 
IN YOUNG CHILDREN’S ESTIMATES OF MAGNITUDE*? 


University of Oxford and Harvard University 


Henri TAJFEL AND Davip С. WINTER 


A. INTRODUCTION AND PURPOSE 


There is a good deal of experimental evidence that the value or the 
emotional relevance of a stimulus is related to an overestimation of its 
magnitude; but the understanding of the processes to which this phenomenon 
might be due has been lagging behind. In a previous paper (7) two hypotheses 
were put forward. First, it was assumed that in a series of stimuli where the 
estimated magnitudes and the values of the stimuli to the Ss vary concomi- 
tantly, the differences in these magnitudes between the stimuli are accentuated. 
Overestimation was seen as a by-product of this accentuation of differences. 
A review of the literature provided strong support for this assumption, and 
some subsequent experiments (8, 9) confirmed its general validity. 

The second assumption was concerned with situations where the differences 
between the stimuli in their value to the subject were not related to the 
physical magnitudes being judged. In such cases, it was assumed, overestimation 
would not occur unless in the class of stimuli possessing the attribute of value 
there was some implicit relationship between the magnitudes under judg- 
ment and the value of the stimuli. If this condition was fulfilled, an accentua- 
tion of differences between those stimuli which had value and those which 
did not would result again in a relative overestimation of the former. 

The review of the literature led to the conclusion that most experiments on 
overestimation which yielded negative results were those in which a relation- 
Ship between value and the magnitudes being judged was not conceivable. 
There was, however, one notable exception: an experiment reported by 
Lambert, Solomon and Watson (4) which was one of the best controlled 
in this field. They found that when children were given candy in exchange for 
tokens (white poker chips), there was an increase in the estimated size of 
the tokens as compared with estimates before the introduction of reward; 


———À 
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an extinction procedure dissociating the tokens from candy resulted in a 
decrease of the estimated size of the tokens; a reinstatement of the 
association was followed again by an increase in the estimated size of the 
tokens. 

In the situation of Lambert eż al. the size of the tokens was in no way 
related to their value: all the tokens were identical. There was a one-to-one 
correspondence between the number of tokens and of pieces of candy received 
by the Ss. The shifts occurred, however, in the estimates of size. This result 
is in direct contradiction to the assumption stated above. 

Lambert e£ al. used as their Ss children three to five years old. These 
children had experienced, just before they gave their size estimates, a situation 
in which the number of tokens was directly related to the number of pieces 
of candy they had received. In view of the age of the children it is probable 
that the number of tokens and its relationship to the number of pieces of 
candy were relevant variables in the subsequent estimates of size. Piaget 
(5) has produced evidence that at this age the concepts of number and 
of size have not yet become "operationally" distinct. For example, estimates 
of numbers of objects are not, for the child of about four, separable from 
the space that these objects occupy. If a one-to-one correspondence is established 
by placing a row of bottles and a row of glasses so that each bottle faces a 
glass, the child perceives the numerical equivalence. If then one of the rows is 
expanded or contracted in full view of the child by placing either the bottles 
or the glasses nearer to, or further apart from each other, the numerical 
equivalence disappears, and the child's estimates are affected by the global 
situation in which either the "density" or the length of a row seem to form 
the basis for statements about quantities. As Piaget puts it: 

... all these children are capable of making the one-to-one correspondence, 
but... as soon as the visual correspondence is destroyed, the quantitative 
equivalence and even the qualitative correspondence no longer exists for 
the child. It is as though for the child quantity depended . . . on the 
global appearance of the set, and in particular on the space occupied by it. 


Even Mul, for instance, who could count, thought that "there are more 
where it's bigger" (5, pp. 45-46). 
And again: 
The only possible interpretation is . . . to assume a kind of lack of 
differentiation between the number and the space occupied" (5, р. 48). 
Piaget concludes: 
АП the preceding experiments have shown that at a first level (usually 


at about the age of 415-5), the child evaluates discontinuous quantities 
as if they were continuous, i.e., extended, quantities (5, p. 86). 


f 
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There would be, no doubt, some difficulties in inferring from Piaget’s 
evidence that at the age of about four children are as yet quite incapable of 
manipulating discontinuous quantities in an abstract manner. One such 
difficulty may be, for example, in the inadequacy of verbal instructions and 
questions for eliciting from the child the most effective use of numerical 
concepts which it may already have at its disposal. There is, however, a 
“weaker” generalization which seems well substantiated by Piaget’s results: 
that the child’s estimates of discontinuous quantities are affected by the 
context of continuous quantities (such as width, length, area, etc.) within 
which they are made. The complementary proposition here is, of course, 
that in situations where estimates of number and of continuous magnitudes 
have been closely linked, the former are also likely to affect the latter within 
the “global set.” 

This would account for the results reported by Lambert, Solomon and 
Watson. The general trend of evidence in the overestimation studies is, as 
mentioned earlier, that this phenomenon occurs only when there exists some 
covariation between the magnitudes being assessed by Ss and the value to 
them of the stimuli. A relationship does exist in the Lambert eż al. study: there 
is a perfect positive correlation. between the number of tokens and the 
number of pieces of candy received. Because of the age of the Ss, the 
subsequent size estimates are not independent of this relationship, and 
overestimation shown in these estimates can be conceived as reflecting the 
interdependence of size and number. 

This interpretation of the Lambert e? al. results was put to test in the 
present experiment. From the assumptions just stated a specific hypothesis 
followed: that if in the Ss’ past experience there was no simple covariation 
between the number of tokens and the amount of reward received for them, 
the estimates of the size of the tokens made after the reward has been 
received would show no increase. 


B. PROCEDURE 


The experiment was conducted on two groups of Ss: a control group for 
which the conditions of the Lambert et al. experiment were reproduced as 
exactly as possible; and an experimental group for which, apart from the 
fact that there was no simple and clear relationship between the number of 
tokens and the amount of candy, conditions were the same as in the control 
group. 

1. Subjects 

Eighteen children from the Harvard Pre-school took part in the experiment. 

They were assigned in equal numbers to the experimental and control groups. 
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The Ss in the two groups were matched for age and sex. The age range in the 
experimental group was from four years eight months to three years five 
months (mean age: 4.28) ; in the control group from four years ten months 
to three years seven months (mean age: 4.23). 


2. Apparatus and Method 


The Ss were, as in the Lambert e al. experiment, “individually introduced 
to a token reward situation” (4, p. 637). They turned nine times the 
crank of a token machine which then delivered a white poker chip. This poker 
chip they immediately inserted into a vending machine standing next to the 
token machine, and received for it М & М candy. Both machines were those 
used originally in the Lambert e£ al. study. Both groups were rewarded for 
five days at the rate of five trials (i.e. five tokens) per day. In the control 
group, each child received one M & M from the vending machine for each 
token inserted—a total of five M & M's per day. In the experimental group, 
the number of M & M’s delivered by the machine at the insertion of a 
token was randomized, and ranged from one to five per token. The randomi- 
zation was different for each child for each day, but within each of the days 
it included all the numbers from one to five—a total of 15 M & М per day. 

The extinction procedure was identical for both groups: on the sixth day 
the tokens were obtained, and no M & M's delivered by the vending machine 
at their insertion. The criterion for extinction was the same as in the Lambert 
et al. study: "three minutes during which (the children) did not turn the 
handle of the work machine" (4, p. 638). On the seventh day reward was 
reinstated: five trials in the one-to-one reward sequence for the control 
group, and in the random reward sequence for the experimental group. 

Size estimates of the token were made by the 8s: (a) prior to the first 
reward sequence; (4) on the fifth day, immediately after the reward sequence 
of that day; (c) on the sixth day, immediately after the criterion for ex- 
tinction has been reached; and (4) on the seventh day, after the five 
reinstatement trials, 

The apparatus used and described by 


Bruner and Rodrigues (2) was 
used for the size estimates : 


The front of the apparatus, 
ground glass on the cente 
light source consisted of 10-w, 


ately-shaped aperture in a copper Screen, and mounting (the screen) 
+++ Оп a rack and pinion between the 
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glass. The distance of the aperture screen from the light source 
(determining the size of the cast image) was controlled by a knob on 
the lower left of the front of the apparatus (2, p. 19). 

The subjects stood in front of the apparatus with the light patch 
at or slightly below eye level, and about 12 to 18 inches away. The 
token, pasted on a 5 inch square gray cardboard, was held by the 
experimenters so that it was parallel to the circular patch. About seven 
inches separated the centers ‘of the two objects to be compared. The 
judgment problem was Presented to the children of both groups as a 
game. Each child made his estimates alone. Two judgments starting 
from the open and two starting from the closed position of the iris were 
obtained from each child at each measurement session; these judgments 
were made in an order which was counter-balanced for direction of 
turning the control knob. The children were not informed of their 
success in approximating the actual size of the poker chip (4, p. 638). 


A dial at the back of the apparatus, connected with the knob regulated by 
the $, gave direct readings of the size estimates. In terms of the units 
into which the dial was divided, the actual size of the token was 89.5. 


C. RESULTS 


The mean size estimates for both groups before and after reward, after 
extinction, and after reinstatement of reward are presented in Table 1. 
Analysis of results is summarized in Table 2. 

a. Comparison between the size estimates of both groups. There are no 
significant differences between the (almost identical) size estimates of both 
groups before the introduction of the reward sequence. As can be seen from 
Table 1, the initial mean estimates of both groups are very accurate. The 
estimates of the experimental group are smaller than those of the control 
group after the reward sequence; the difference between the groups, as 
assessed by means of the Mann-Whitney U test (6) is significant at almost 
five per cent level. The differences between the estimates of the groups after 
extinction and after reinstatement are very small and do not reach significance. 

b. Shifts in the estimates of size within the groups. None of the shifts 
for the experimental group are significant. For the control group, the 
increase of size estimates from before to after reward, and the decrease from 
after reward to after extinction are both highly significant, as assessed by the 
Wilcoxon matched-pairs signed-ranks test (6). The increase in estimates from 
after extinction to after reinstatement, though in the expected direction, 
does not reach significance. 

с. Comparison between the groups in shifts of size estimates. The difference 
between the shifts from before to after reward, and from reward to ex- 
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TABLE 1 
Mean Size ESTIMATES OF BOTH GROUPS IN THE VARIOUS STAGES OF THE EXPERIMENT 
Before After After After 
Group reward reward extinction reinstatement 
Control 89.4 90.8 88.3 89.4 
Experimental 89.7 88.1 88.5 88.9 
TABLE 2 


SUMMARY ОЕ ANALYsIS OF RESULTS 


Mean differences between 


size estimates of both Before After After After 
groups! reward reward extinction. reinstatement 
23 +Е2.7* —2 +5 
From before From extinc- 
Mean shifts in size to after From reward tion to 
estimates? reward to extinction reinstatement 
Control group +1.41. 2,588 NIE EL 
Experimental group —1.6 + 4 + 4 
Differences between shifts 
in size estimates --3.0**** —2.9** +7 
* p almost .05. 
me p =<. 105, 
*** p < 025, 
sae p — I. 


1 + expresses a larger size estimate for the control group; 
— the converse; 
2 + expresses a shift towards a larger size estimate; 
— the converse; 
3 + expresses a difference between shifts in size estimates in the direction of a 
larger increase for the control group; 
— the converse. 


tinction are both in the expected directions, and both reach significance by the 
Mann-Whitney test. The difference between the shifts from extinction to 
reinstatement is not significant. 

In summary, the results validate the original findings of Lambert, 
Solomon and Watson (4), and also confirm the hypothesis that overestima- 
tion does not occur when the one-to-one correspondence between the number 
of tokens and the amount of reward received for them is not established in 


the Ss’ past experience. 
D. Discussion 


Some aspects of the results and of the experimental situation need to be 
discussed in more detail. 


In the first place, the results clearly support the findings of the original 


E 
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experiment. The trend of the differences in the estimates of the comparable 
groups is identical in both studies, apart from a less marked tendency shown 
by the Ss in the present experiment to overestimate after reinstatement. At 
the same time, it is patent that the effects reported by Lambert eż al. are 
markedly larger than the present ones. Lambert et al. report a mean increase 
in estimates after the reward sequence corresponding to seven per cent of the 
actual size of the token; a decrease of eight per cent from estimates after 
reward to estimates after extinction; and again an increase of four per cent 
from extinction to reinstatement estimates. The corresponding figures in the 
present experiment are: an increase of 1.6 per cent after reward; a decrease 
of 3.0 per cent after extinction; and an increase of 1.4 per cent after 
reinstatement. The fact that size estimates were taken in the original 
experiment after 11 days of reward, while in the present one after five days 
only, does not account for the discrepancy, as Lambert & Lambert (3) 
reported in a subsequent paper results approximately as large as the 
original ones after five reinforced trials run in one day. It is much more 
likely that the smaller amount of overestimation found in the present experiment 
is due to differences in the apparatus used for size estimates. Lambert, 
Solomon and Watson (4) used the original Bruner and Goodman (1) 
apparatus, in which the shape of the light patch matched to the token “was 
not truly round, containing the familiar nine-elliptoid sides found in the 
Bausch & Lomb iris diaphragm" (1, p. 37). In the present experiment size 
estimates were made, as stated above, with the apparatus used by Bruner and 
Rodrigues (2), and the shape of the light patch was circular. Bruner and 
Rodrigues report that the amount of overestimation found by them was larger 
with the nine-chorded light shape than with the circular one. Thus, the 
present results for the control group are consistent with the general trend 
of results in this field. 

The general argument summarized previously and leading to the prediction 
that the Ss who did not experience the one-to-one correspondence between the 
number of tokens and the amount of reward would not overestimate the 
Size of the tokens, stands in need of further specification. It will be remembered 
that it was based on two assumptions: (а) that when there is a covariation 
between the magnitudes being judged and the value of the stimuli to the 
Ss, an accentuation of judged differences between the stimuli which have 
value and those which do not will result in the relative overestimation of the 
stimuli belonging to the first category; and (2) that, in view of the age of 
the Ss, the relationship between the number of tokens and the amount of 
reward in the reward sequence affected the subsequent estimates of size. The 


122 JOURNAL OF GENETIC PSYCHOLOGY 


latter assumption has already been discussed in some detail. It may be worth 
adding that our Ss were doubtlessly aware of the one-to-one correspondence. 
For example, one little girl remarked (and her statement was not untypical) 
that “since K. (another $ in the control group) had received five pieces of 
candy, she must have therefore had five turns.” 

The first assumption can best be discussed in the context of the judging 
situation. In their matching task the Ss were comparing the size of two 
objects: the poker chip and the circular light patch. It was argued previously 
that the size (or perhaps, in view of the age of the Ss, one should say the 
“global quantity”) of the counter was for the control group a “relevant” 
dimension. An increase along this dimension meant an increase in the 
number of M & M's received. The light patch had no such significance 
associated with it: it was, as an object, definitely distinct from the counter, 
with no special meaning accrued to its size. From the point of view, however, 
of size judgments, these two objects did "belong" together and formed a 
series, as the task was to compare them with respect to size. Thus, the two 
objects are simultaneously for the children different and comparable. The 
comparison forced on them is in terms of the attribute of size, the crucial 
attribute both for the amount of reward and for the task at hand. The differ- 
ences between the two objects could presumably be specified by the children in 
terms of a number of attributes; but the only specification of differences 
which they are allowed to make in the matching situation is based on this 
dually relevant characteristic. It is not unreasonable to assume that in such 
a situation the children will tend to express the qualitative difference between 
the two objects by means of the only channel open to them, the estimates of 
size; and this independently of whether these estimates have anything to do 
with what Lambert and Lambert (3) refer to doubtfully as the "visceral 
prededications" of a "stronger" stimulus. 

The situation is different for the experimental group. They are also 
comparing in size two objects qualitatively different, but size is not an 
attribute relevant to this qualitative difference. In these Ss’ past experience 
there was no discernible relationship between the number (and, by implication, 
the size) of the tokens and the number of candies they had received. There 
is no.a priori reason why estimates of size should be 
which this qualitative difference is expressed. Thus 
that the number of М &M's received by this group 
for the same number of counters as the number г 
group, there is not even a hint of overestimation in 
of the tokens. 


a channel through 
» in spite of the fact 
is three times as large 
eceived by the control 
their estimates of size 
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One further point for which there is no adequate evidence, but which 
seems sufficiently interesting to be raised for its suggestive value: the 
children were asked to manipulate the knob until the circular light patch 
and the counter were “the same,” and then to stop. This was done four times 
in each measurement situation, twice from the open (largest) position of 
the light patch, twice from the closed (smallest) position. Three or four 
Ss in the control group, among those who after having received the reward 
for five days tended to overestimate the size of the counter consistently and 
markedly, were asked, after they had provided the data for the four estimates, 
to do the matching once again. This matching went again in the direction of 
overestimation, the light patch at the point of “the same” being considerably 
larger than the counter. These Ss were then asked: “And now tell me 
which of the two is bigger?” Invariably, they pointed correctly to the light 
patch. There is an important suggestion here that overestimation is not what 
might be called a “purely” perceptual phenomenon. It is as if perception 
operated here simultaneously at two levels, both behaviourally genuine 
but separable; as if the first spontaneous estimates expressed one form of 
categorization of experience not incompatible, but also not identical, with 
another form, closer to the sensory information received at the time of 
matching. 


E. SUMMARY 


Two groups of children aged about four matched the size of counters 
before these counters had been associated with reward, after this association 
has been established, after it has been disrupted, and after it has been rein- 
stated. For one group there was a one-to-one correspondence between the 
number of counters and the amount of reward received; for the other group, 
there was no clear relationship between the two. The first group overestimated 
the size of the counters after reward, and decreased its estimates of size 
after the extinction procedure. The results for the second group showed no 
Consistent shifts in their estimates of size. The differences in performance 
between the two groups are discussed in terms of the hypothesis of accentua- 
tion of differences between magnitudes relevant to the amount of reward, and 
in terms of the interdependence for the children of the concepts of size and 
number, 
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A METHOD FOR THE MEASUREMENT OF THE SELF- 
CONCEPT OF CHILDREN IN THE THIRD GRADE* 


Institute for Psychosomatic and Psychiatric Research and Training of the Michael 
Reese Hospital and Medical Center, and The Menninger Foundation 


Mary ExcEL! AND WALTER J. RAINE? 


A. PROBLEM 
Although the literature on the measurement of self-concept grows rapidly 
each year, there are few techniques to be found that are suitable for use with 
latency age children. It was the purpose of this study to assess the usefulness 
of a relatively simple instrument, the “Where Are You Game,” in measuring 
the self-concept of children in the third grade. 


B. BACKGROUND 

It is beyond the purpose of this presentation to discuss the many theoretical 
vantage points from which the self-concept is studied. Methodologically, 
the most recent studies of the self-concept rely on the Q-sort (1, 2, 3, б, 7) 
or on the use of adjective check lists (5, 8) or on projective tests (2, 9) 
as the principal method of assessment. There is growing interest in exploring 
the developmental aspects of the self-concept (1, 3, 9), yet some of the 
commonly used methods are not well suited to such explorations in that 
they place considerable demands on the child. It may well be that reports 
of the self-concept of the child are unstable enough to change appreciably 
when demands threaten various aspects of ego integration. In addition, it 
is to be expected that scores derived from a simple method of assessing self- 
concept will be more reliable than scores derived from either projective 
tests or Q-sorts. The reason for this is that under the stress produced by a 
projective test or the Q-sort, differential behavior will occur in a group of 
children. Some children will regress more than others, show more dependent 
behavior, suffer memory lapses, etc. Since this is a differential effect with 
direct consequences upon the reported self-concept, a spurious spread will be 


observed in scores effected by it. 
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C. METHOD 


With these considerations paramount, we devised a simple instrument 
called the “Where Are You Game.” It is composed of seven bi-polar 
dimensions, each one thought to be important in the child’s self-concept, on 
which the child was asked to rate himself on a five-point scale in the form 
of a vertical “ladder.” 

Following the ratings, an inquiry was conducted in which the child 
was asked to tell why he chose to rate himself as he did. 

The seven dimensions were as follows :3 


A. seeing oneself as intellectually gifted, versus seeing oneself as lacking 
in such capacities, 

B. seeing oneself as happy, as opposed to considering oneself unhappy, 

C. considering oneself well liked by peers, versus seeing oneself as un- 
popular, 

D. seeing oneself as brave, as opposed to considering oneself easily 
frightened, 

E. conceiving of oneself as physically attractive, or unattractive, 

F. considering oneself strong, or weak physically, 

G. seeing oneself as doing what one should, versus seeing oneself as being 
disobedient. 


Each of these dimensions was allotted a page with five lined spaces, 
vertically arranged, representing the five-point rating scale. Next to the 
top and the bottom space there was an extra space for demonstration 
purposes. 

Twenty-nine school children, attending the third grade in a parochial 
school (Protestant) were seen individually by the examiner. The group 
consisted of 16 boys and 13 girls, the mean age was 8.42 years, with 
standard deviation of 3.46 months. 


9 'The seven dimensions were chosen on an a Priori basis as representing salient 
features of the concerns of latency age children. Since the completion of the 
present research, work by Kilpatrick and Cantril, published in November 1960 
in the Journal of Individual Psychology has come to our attention. These authors 
are studying the social, economic and political problems of various nationalities b 
means of a ten point “ladder scale.” While there the subjects set their own worst” 


eems to be similarly adaptable to the 
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Each child was conducted into a quiet room and was told that the examiner 
would like to play a game with him. The child was seated next to the 
examiner and a box of crayons was presented along with the data blanks. 
Then the examiner said the following: 


Today I'd like for us to draw some pictures together. Here is a sheet 
of paper with some lines on it. Now I’m going to take one of these crayons 
and I’m going to draw a boy (or a girl depending on the child’s own 
sex) and ГЇЇ tell you about him. (At this point the examiner drew a 
stick figure in the upper left line and as she drew she went on to talk 
to the child.) Here is a boy who is very happy. He's always smiling 
and laughing and full of fun. Now I'm going to draw you another boy 
down here. (The examiner now drew another stick figure in the lower 
left line of the page.) This boy is not very happy, in fact he's mostly 
sad and serious. He doesn't smile and laugh like the other one. (At 
this point the child was allowed to comment and make changes in the 
drawing or in any other way explore the situation he was presented 
with.) 

Now I'm going to tell you about the other lines in between. What 
I'd like for you to do is to take this pencil and make a mark on one 
of these five lines and what you have to decide is where are you between 
these two boys. If you put your check mark up here (examiner pointed 
to the "happy boy") that means that you think you are like him— 
happy and smiling and full of fun. If you put your mark by this boy 
down here, that means that you think you are like him—sad and serious. 
But you can put your mark anywhere in between depending on where 
you are. (Now in an informal way the examiner ascertained if the child 
had in fact understood the principle of the five-point rating scale. The 
child placed his check mark and he was allowed to make changes in 
his decision if he wanted to.) 

Now I would like for you to tell me how come you decided to put 
your check mark on the third line (or which ever one he chose). 
(The child’s responses were then verbatim recorded.) 


The above procedure was used for each of the seven dimensions, with 
appropriate changes in the wording. The children soon understood the 
principle of the five-point rating scale. All S’s rated themselves on the 
Seven positive-negative scales. Only thirteen S’s were given the inquiry 
also, because of time limitations imposed by the school situation. 


the longitudinal study of the patterns of coping with problems in 32 normal children. 


The use of the self-concept measurement technique reported here with Coping 
Project subjects should enable us not only to evaluate the effects of sampling bias 
in the present study, but should also provide for the correlation of the self-concept 


measure with a number of developmental variables. 
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D. RESULTS AND Discussion 


Our investigation resulted in two kinds of data: self-ratings of positiveness 
on scales A, B, C, D, E, F and G, by 29 children and verbal responses to 
the inquiry following the ratings by 13 of the 29 children. 

First, we tested the hypothesis that the positiveness ratings revealed 
individual differences, ie. that the five-point ratings reflect more than 
random variation. The minimum positiveness rating any child could obtain 
was seven points, the maximum 35 points. Examining self-ratings on seven 
scales for each child made it possible to test the significance of the individual 
differences as well as the differences between scales in eliciting positiveness 
ratings. 


'Table 1 presents the data bearing on this hypothesis. 
TABLE 1 


ANALYSIS OF VARIANCE SHOWING INDIVIDUAL DIFFERENCES IN POSITIVENESS 
oF SELF-RATINGS ON SEVEN SCALES FOR 29 CHILDREN 


Sum of Degrees of Mean 


Sources of variance squares freedom sum of sq F ү 
Between individuals 67.34 28 2.405 2.51 <.01 
Between scales 6.85 6 1.142 1.19 n.s 
Residual 160.87 168 958 

Total 235.06 202 


Whereas scales did not differ in the positiveness ratings they elicited, 
individual children differed from each other in the extent to which they saw 
themselves in a positive light. 

However, the lack of significant variance between scales A, B, C, D, E, 
F and G does not necessarily mean that responses to them are uncorrelated. 
It seemed of interest to find out if significant factors could be isolated, if 
children rating themselves high (or low) on any of the scales would be 
likely to do so on one or more others. 

Table 2 presents the intercorrelations among the scales. Table 3 shows 
the results of a Principal Components Factor Analysis after a “Quartimax” 
rotation. 

Our interpretations of the emerging factors are, of course, provisional, 
subject to revision, if necessary, in the light of alternative explanations and 
further research. 

Factor I is heavily loaded on two tests, Popular and Obedient. Evidently 
the self-concept of these children is intensely involved with relations to 
others, peers and adults respectively. It is interesting to observe that 


- СР, 
ТАВІЕ 2 
INTERCORRELATIONS OF CHILDREN’S SELF-RaTINGS (5-PoINT SCALES) ON SEVEN ATTRIBUTES 
(N—29) 
Smart Happy Popular Brave Nice looking Strong Obedient 
Not smart Unhappy Lonesome Afraid Unattractive Weak Disobedient 
A B D E F G 
A — 054 219 —.203 .365 .073 .080 
B — -— ALD 1029 271 —.261 —.004 
c = i = 275 104 418* .545** 
р = = = — 261 .522** 409" 
E = sd = = = .287 010 
F — = — — — — s371" 
G — — — - 


* Significant beyond .05 level. 
** Significant beyond .01 level. 
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TABLE 3 


QuanriMAx ROTATED PRINCIPLE COMPONENTS FACTOR ANALYSIS OF SELF-RATINGS 
ON SEVEN SELrF-CoNcEPT SCALES 


Factor 
Name Var. # I п III IV MN h2 
Smart $ —.1346 .0203 .9380 -0539 —.0056 9013 
Happy 2 —.1400 —.1228 —.0203 -9565 —.0229 .9505 
Popular 3 —.9259 1199 -1908 0644 —.1508 -9350 
Brave 4 —.3354 .7435 —.4018 -1040 0552 8406 
Attractive 5 0313 «6343 4551 4674 2633 .8982 
Strong 6 —.1747 8230 -0612 —.3461 —.2479 .8928 
Obedient 7 —.9651 -1914 —.0204 —.0045 .0129 9686 
Available variance .28 24 8 48 .02 9124 


a Rotation and factor analysis performed on IBM 650 at Kansas University, 
Lawrence, Kansas. 


The authors are grateful to Miss Lolafaye Coyne for operating the computer and 
debugging the programs for our use. 


Popular is not associated with Attractive and Strong. The factor loadings 
in the rotated form shown here seem to violate the observation that Popular 
is associated with Strong in the correlation table. The association is not 
as strong as that of Obedient and Popular, but it is still of considerable 
magnitude. In any event, the popularly accepted view that latency age 
children are more docile than others might be explained by this aspect of 
the self-concept, i.e., the relationship between popularity and obedience. 

Factor II is heavily loaded on Strong, Brave and Attractive. This 
factor appears to be a reflection of the peer culture primarily. It accounts 
for almost as much variance as Factor I. The emphasis seems to be on 
attributes of the self, mostly physical, rather than relational as in Factor I. 
If a larger sample had permitted an analysis in terms of sex, it may well 
have emerged that Attractive is a virtue to girls and Strong a virtue to boys. 

Factor III is primarily loaded on Smart with secondary loadings on Brave 
and Attractive. This factor accounts for a considerably smaller amount 
of variance than either Factor I or Factor II. This would seem to indic. 
that of the variety of dimensions that are explored here few are to be fo 
in association with Smart. It is somethin 
child's self-concept. 


Factor IV is primarily loaded on Happy with moderate loadings on 
Attractive and Strong. Again, the amount of variance is appreciably less 
than on Factors I and II. It is of interest to observe that Happy stands in 
the same kind of isolation as Smart. Apparently, seeing oneself as Popular 
or Attractive doesn't automatically lead to seeing oneself as Happy. 


ate 
und 
g apart, something special in the 


— 
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Factor V has only two moderate loadings, going in different directions, 
on Attractive and Strong. This may very well be a function of the mixed 
sample with boys loading on Strong and girls loading on Attractive. In any 
case, the amount of variance attributable to the factor is so small that it 
is not very important to this analysis. 

In summary, the results seem to suggest that the self-concept of third 
grade pupils in this particular school is primarily organized in terms of 
interpersonal relationships and such attributes as Strong, Attractive and 
Brave. The variables Smart and Happy are far less intertwined in the table 
of correlations and together account for less than half as much variance as 
the factors Popular and Obedient. 

Since the seven scales cannot be factored into only one or two factors but 
represent various combinations of no less than five significant factors, it 
seems appropriate to consider the seven scales as representing seven different 
components of the self-concept. If this assumption is made, it is possible to 
consider the sum of the seven ratings as a measure of a rather global self- 
concept. The consistency with which the seven scores reflect the global 
self-concept is reflected in the estimate of reliability. A modified Kuder- 
Richardson Formula 20 estimate results in a figure of .60, the only estimate 
of reliability that may be made in the absence of test-retest results. This 
estimate of reliability is derived from the correlation of the seven self-concept 
scores with the total score and was computed from an analysis of variance 
by using intra-class correlation after partialling out the difference between 
means on the seven self-concept scores (+). 

It will be recalled that in addition to the ratings, we also obtained verbaliza- 
tions from thirteen children given in response to the examiner’s question: 
“How come you rated yourself as you did 2” These verbalizations operationally 
define what we may label as the “sources” of the self-ratings. The verbaliza- 
tions were detached from the ratings and sorted by one of the authors into 


the following categories: 


1. Admission of Inadequacy 

failure or imperfection of oneself as 
well as expression of dislike of situations faced. The possibility of failure may 
be recognized and if so, the response falls in this category. Dysphoric mood 
is not necessarily present, but may be. Generally, there is an indication 
that negative information about the self is admissible into awareness. 
(“I rate myself here because I am not pretty at all.") 


Acknowledgment of shortcomings, 
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2. Frequency 


Children whose responses fall in this category express their ratings in 


А : А 
terms of "sometimes," “at times,” “I usually . . . ," etc. 


3. Concrete Experience 


Others may be drawn into the response, but the main feeling tone of the 
rating of self is one of personal involvement in a concrete experience, active 
participation from which the child derived his rating. ("I am strong because 
my brother and I weighed; and I weighed fifty pounds." ) 


4. Reflected Appraisal 


The child's response is based on the evaluation or judgment of others. 
(Mother, father, teacher, other children, etc.) He may rely on the verbal 
judgment of others, or he may be using elements of others! behavior toward 
him as the source of his self-rating. (Good grades, expression of friendship 
by others may be used as a source of rating the self.) Statements of obedience 
or compliance when used to explain one's rating of oneself аге included in 
this category. (“I am a good boy because I do as mother tells те”) 


5. Relativity 


Children using this category compare themselves with others and rate 
themselves on the basis of how they stack up in this comparison. ("Jimmy 
P. is popular, but I am not as popular as he is, so I'll rate myself here.") 


6. Miscellaneous 
For items on which judges cannot decide. 


The five categories might be conceptualized as lying on a continuum 
reflecting "inner" to "outer" judgmental basis. Each of the statements 
comprising these categories denotes a reference system for the self-concept. 
Category 1, Admission of Inadequacy, refers almost exclusively to the child's 
reflections upon his own inner state. This is somewhat true of Category 2 
but more weakly, with considerable dependence on external reality and the 
frequency with which self-feelings are experienced. Category 3, Concrete 
Experience, includes statements about the self that are based On a certain 
event or experience; i.e. a large component of outer reality is included. In 
using Category 4, Reflected Appraisal, the child is clearly more in the 
realm of outside reality than his inner world. Here he relies on the judgment 


of others. The use of Category 5 indicates almost complete reliance. on 
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outside reality, in that to give a statement falling in this category, the child 
has to compare himself to others. In other words, Categories 4 and 5 cannot 
be used by the child without taking other individuals actively into considera- 
tion. Thus, the psychological continuum underlying the five categories 
seems to be one expressing the "inner-outer" orientation ог internality- 
externality of the self-concept ratings. 

It is of interest to note that in our group of subjects internality meant 
negative self-appraisal, i.e, no child used the internal frame of reference in 
a positive sense. Statements such as “I rate myself here because I know I 
am good” were conspicuously absent from the sample. 

In order to test the reliability with which the statements made in the 
inquiry (referrents of the self-concept) were sorted into the six categories, 
all statements made by the thirteen children to the seven scales were 
mounted on three- by five-inch cards and four independent judges were asked 
to sort them into the above categories. The cards were devoid of any cue by 
which the child, or the scale to which he responded could be identified. 
However, before we could assign scale values to the statements, an operation 
necessary for correlating judgments, we wanted to reassure ourselves that 
there might be an underlying continuum. We reasoned that if this dimension 
in fact underlies the categories, then the frequency with which the responses 
were used would be approximately normally distributed. Table + shows that 
this prediction was borne out. 

TABLE 4 


DISTRIBUTION OF STATEMENTS REFLECTING THE SOURCES OF THE SELF-CONCEPT 
INTo CATEGORIES OF THE INNER-OUTER DIMENSION 


Predicted frequency Observed frequency 
Category (experimenters) (+ judges) 
1. Admission of inadequac Low 34 
2. Frequency us Middle 65 
3. Concrete experience High 99 
+. Reflected appraisal Middle 86 
5. Relativity Low 52 


Although the distribution is skewed in the direction of external judgment, 
al pattern does appear in the observed frequencies. Having shown 
that the empirical distribution of these categories followed the form of 


distribution of other psychological continua, we felt we could assign scale 
indicating the source of the self-concept. The 


ne to five, going in the direction “from the 
he agreement between four judges in 


the symmetric 


values to the statements 
assignment of scale values of o 
inside out,” allowed us to express t 
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correlational terms, and enabled us to test additional hypotheses concerning 
the relationship between positiveness of self-ratings and the source of the 
self-concept. Table 5 shows that while the agreement among judges is 
not high, it indicates sufficient reliability to warrant further work. 


TABLE 5 
AGREEMENT AMONG Four JUDGES IN SORTING STATEMENTS REFLECTING THE Sources 
OF THE SELF-CoNCEPT GIVEN BY 13 CHILDREN TO SEVEN SELF-CoNcEPT SCALES 
(N varies from 77 to 81 depending on the number of statements 
in the miscellaneous category) 


Judge I II III IV 
I .55** .22* 42** 
п .54* .62** 
III .50** 
Iv 


* Significant beyond .05 level. 
** Significant beyond .01 level. 


The question now arose whether children are significantly different from 
each other with respect to their scale position on the “inner-outer” continuum, 
Le, if individual children tend to rely on characteristically different sources 
in making self-ratings. We were also concerned with the question whether 
the seven self-concept scales elicit self-ratings from significantly different 
sources, 

To explore these questions, an analysis of variance was performed. Table 
6 shows that individual differences regarding the source of self-ratings were 
indeed sharp, and that some of the scales tended to elicit significantly different 
responses along the "inner-outer" continuum. The significant interaction 
between children and placement of statements on the “inner-outer” continuum 
shows that individuals use different ends of the continuum for different scales, 


Lastly, we hypothesized that the sources of self-ratings would be independ- 
TABLE 6 


ANALYSIS OF VARIANCE OF THE RATINGS ASSIGNED ON THE "INNER-OUTER" CONTINUUM 
TO STATEMENTS BY 13 CHILDREN IN RESPONSE TO SEVEN SELF-CONCEPT SCALES 


Sum of Degrees of Mean 
Sources of variance squares freedom 


square F ү 
Between individuals 57.96 12 4.83 6.44 <.01 
Between scales 33.72 6 5.62 7.51 <.01 
Individuals X scales 205.20 72 2.85 3.81 <.01 
Within (error)® 183.75 245 E 
Total 480.63 335 


п The error term is derived from an esti 


Ў i i; mate of within cell variance based on 
four independently assigned ratings. 


1 
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ent, on the whole, from the positiveness of self-ratings. Correlations were 
computed between self-ratings and the scale positions on the “inner-outer” 
continuum. Table 7 indicates that the hypothesis was too general. There 
was a significant relationship between scale G, seeing oneself as obedient, 


TABLE 7 
CorRELATIONS BETWEEN, SELF-RATINGS AND THE SOURCE OF SELF-RATINGS 
(“INNER-OUTER” CONTINUUM) FOR SEVEN SELF-CoNCEPT SCALES 


(N= 13) 
Self-concept scales r with source, 
A. Smart 34 
B. Happy :29 
С. Well liked —.35 
”. Вгауе 13 
Е. Attractive -30 
F. Strong —.06 
G. Obedient :70% 


** Significant beyond .01 level. 


and the source of self-rating, meaning that children who see themselves as very 
obedient tend to rely on the judgments of others as a source of the rating. 
The relationship between scale G and the “outer” frame of reference for 
self-ratings tends, to some extent, to support the validity of our technique. 
Obedience is an act requiring compliance with the wishes of others and 
could only be judged in terms of outside referent, The non-significant 
correlations between sources and the other self-concept scales shows that the 
consideration of the source adds to our understanding of the self-concept in 
that an aspect separate from the positiveness-negativeness aspect has been 


defined. 
E. Discussion 


It is apparent that the “Where Are You Game" is a reasonably sensitive 
instrument which measures various aspects of the self-concept of this 
restricted sample of third grade pupils. It differentiated well between pupils 
and an over-all score for positiveness of self-concept had a reliability estimated 
to be .60. Although there were significant correlations between the seven 
actorial structure is quite complex with at least four 


and perhaps five separate factors involved after rotation. | 
With the reservation that this study is only preliminary and is expected 
to be repeated on another sample, the substantive findings are of some 


general interest. 
The self-concep 
accounting for more th 


variables tested, the f. 


t of these children is organized around two main factors 
an 50 per cent of the variance. They are as follows: 
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Factor I—Quality of Interpersonal Relationships with both peers and adults. 
Factor II—Highly Valued Personal Attributes such as Bravery, Strength 
and Attractiveness. Equally interesting is that Happiness is not an important 
aspect of either of these two factors, but stands somewhat alone in the table 
of correlations. There is nothing in these data to indicate which of the 
seven dimensions is the most highly valued by children of this age but these 
results certainly suggest that if one sees oneself as Popular, one does not 
automatically see oneself as Happy, for example. The same remarks apply 
equally well to Smart. It is a dimension by itself and not related to the 
others. 


The results of the inquiry and the categorization into the referents of 
the self-concept may be very important, but because of the very small sample 
size have to be considered as suggestive rather than definitive. In any case 
the data in this study would certainly indicate that an inquiry can add 


substantially to an understanding of the general data as well as to the indi- 
vidual response. 


F. Summary 


An examination of the self-concept of children in the third grade utilizing 
a simple instrument making minimal demands showed that children differ 
in the positiveness of their self-concept. The factors representing the inter- 
correlation of self-concept scores result in five factors with Quality of 
Interpersonal Relationship and Personal Attributes accounting for more 
than 50 per cent of the variance. The sources of the various ratings of self- 
concept may lie on a continuum of inner experience to comparisons with 
external reality and tend to be consistent for a given child, and are unrelated 
to the magnitudes of ratings. 
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THE RELATION BETWEEN INTER-PARENT AGREEMENT 
AND SEVERAL CHILD MEASURES* 1 


San Jose State College 


Gene R. Mepinnus 


A. INTRODUCTION AND PROBLEM 


Although numerous discussions of role theory have included comments 
concerning the role conflicts produced by varying role demands and role 
prescriptions which an individual must satisfy, there is little research data 
to support this notion. With specific reference to the parent-child relation- 
ship, role theory would suggest a relation between the extent of parental 
agreement in various child-rearing attitudes and certain aspects of child 
behavior, such as evidence of role conflict, ability to adjust to several role 
expectations and demands, and general adjustment. A recent study which 
employed the Parent Attitude Survey developed by Shoben and teachers’ 
ratings of children’s adjustment presented data to support the conclusion that 
... there is a greater discrepancy between the attitude scores of parents of 
poorly adjusted children than between parents of well adjusted children 
(1, p. 519).” 


The writer has dealt elsewhere with the consistency of parental agreement 
point was made that 


“ 


from one measuring instrument to another (5). The 
concern should be shown not only with the relation between inter-parent 


agreement and child adjustment but also with the consistency of parental 
agreement, Three instruments which assessed parent attitudes and parental 
perception of child were employed. Little consistency in inter-parent agree- 
ment among the three measures was found. . | 
The present paper details the analysis of data pertaining to the relation 

between inter-parent agreement on several attitudinal measures and teacher 
ratings of the children’s first grade adjustment. Popularity scores derived 
from a sociometric procedure will be employed also in the analysis. 

B. METHOD 

1. Subjects 


The subjects in the investigation were a group of first graders and their 
parents. The children were subjects of a larger study dealing with school 


* Recei i Editorial Office on March 17, 1961. £ 
2 [o e Бы nde completed under the sponsorship of the Elizabeth McCormick 


Memorial Fund of Chicago. 139 
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readiness and first grade adjustment. The mean І.О. of the children was 
111.6 according to the Stanford-Binet (Form L) intelligence tests admin- 
istered by the investigator. The’ socioeconomic status of the families was 
approximately evenly divided between the upper-lower and lower-middle 
classes according to Warner’s Index of Status Characteristics (9). The 
mean ages of the mothers and fathers at the beginning of the study were 
32.1 and 34.1 years, respectively, and the corresponding mean years of edu- 
cation were 12.0 and 12.2. Since not all of the parents completed the three 
instruments, the parent N’s vary from 33 to 38 pairs. The adjustment data 
for the children is based on an N of 35, while the sociometric scores were 
obtained from one first grade section comprised of 25 children. 


2. Procedure 


a. Parent Measures. The measuring instruments employed in assessing 
the extent of inter-parent agreement will be described first. Each of these, 
dealing with some aspect of parental attitude or parental perception of 
child, have been discussed in more detail in another paper (5). The parent 
data were all obtained during the year prior to the child's entrance into 
first grade. 

For purposes related to the larger study, each of the parents completed a 
form of th. Parent Attitude Research Instrument (PARI) developed at 
the National Institute for Mental Health. The development of the scale, 
its uses and reliability coefficients have been described by the authors (7, 8). 
Briefly, the scale is а Likert-type questionnaire consisting of 23 subscales 
each concerned with various aspects of family life, child-rearing attitudes 
and relationships. Since there are differences between the mother and father 
forms of the scale, the two forms were examined for identically stated items. 
Seventy-six such items were abstracted from the two forms. The responses 
to the PARI items were scored either 4, 3, 2, or 1, depending upon whether 
the response was “Strongly agree,” "Somewhat agree,” "Somewhat disagree,” 
or “Strongly disagree,” respectively. The difference in response between the 
mother and father was computed for each item and these were summed for 
the 76 items. This yielded a disagreement score for each sct of parents on 
the PARI, with the higher score indicating greater disagreement. 

Another procedure employed in the larger study involved the Q sort 
technique (6). Each parent sorted independently two sets of items, one 
containing only positive traits or characteristics and the other only negative 


aspects of child behavior. Each pool consisted of 42 items typed on separate 


cards. The cards were sorted into seven piles ranging from “most charac- 


| 
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teristic of my child" to “least characteristic of my child," with six cards in 
each pile. This sort describing the parents’ own five-year-old was labeled 
the “real sort.” After these were completed the parents sorted the cards to 
describe the "ideal" five-year-old; these were known as the “ideal sorts.” 
The piles were numbered from six to zero, with six representing the most 
characteristic end of the continuum in the real sorts and the most desirable 
end in the ideal sorts. The difference in placement of each item in the two 
pools was computed for each set of parents and these were summed separately 
for the two sorts. These scores, then, represented the extent of disagreement 
between the parents in their perception of their own five-year-old as well as 
in their description of the ideal five-year-old. 

The scores obtained from one other instrument were included in the 
present analysis. Since the larger study was concerned with a child’s adjust- 
ment in first grade, some estimate of the parent’s attitude toward a number 
of aspects of schooling and education in general was desired. An Attitude 
Toward Education scale (ATE), developed by the writer for this purpose 
(3), included items covering the following areas: the parent’s attitude 
toward his own educational experiences; the parent’s willingness to support 
the school in matters of discipline, policy, administration, and finances; and 
the parent’s evaluation of the importance of education. The response cate- 
gories and the scoring for the 40 items were similar to those described for the 
Parent Attitude Instrument. Based on an N of 68 parent subjects, the 
computed split-half reliability of the Attitude Toward Education Scale was 
:90. The disagreement scores were calculated in the same fashion as with 
the PARI. j 

b. Child Measures. For the purpose of assessing the subjects’ adjustment 
to the first grade situation, a first grade adjustment scale was developed (4). 
Based on specific traits, abilities, and items of behavior characterizing good 
and poor adjustment in first grade mentioned in interviews with 25 first 
grade teachers, the scale consisted of 52 items grouped into five major areas: 
I. Physical Status; II. Social Behavior; III. Emotional Behavior; IV. Intel- 
lectual Abilities and Behavior; and V. Adjustment to Classroom Membership 
and Requirements. The traits or characteristics were placed on a five-point 
scale with “3” representing the midpoint or rating of the “average” child 
and “1” and “5” describing poor and good adjustment, respectively. Brief 
descriptive phrases were provided for the end-points. Inter-rater reliability 
coefficients for the five sections and for the full scale clustered about .75. 

One other set of scores was used in the data analysis. A series of socio- 
metric interviews was conducted with the twenty-five children who com- 
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prised one first grade section (2). The children were asked to name the three 
children whom they liked best in the class. The subjects’ sociometric status 
scores allowed five points for first choice, three points for second choice, and 
one point for third choice. The results of the first sociometric interview 
conducted near the beginning of the school year and the sixth interview held 
near the end of the year were used. 

The analysis of the data involved computing Pearson product-moment 
correlations between the parents’ discrepancy scores on each of the three 
measures and the children’s sociometric and adjustment scores, The expected 
direction of the correlation coefficients was negative since role theory would 
suggest that the greater the inter-parent disagreement (ie., the higher the 
discrepancy scores), the poorer the child's adjustment and social relation- 
ships (ie. the lower his adjustment and popularity scores). 


C. RzsuLTS 


The coefficients obtained from the data analysis appear in Table 1. For 
the two attitude measures (ATE and PARI) five of the six coefficients were 
in the expected direction but none was Statistically significant. The opposite 


TABLE 1 
CORRELATIONS BETWEEN INTER-PARENT DISCREPANCY SCORES AND THE CHILD'S 
First GRADE ADJUSTMENT AND POPULARITY 


Child measures 


Sociometrics 


Parent measures Adjustment 1st 6th 
ATE —.29 —.38 —23 
PARI +.07 —.02 —.16 
Q sort 

Ideal —.10 +37 +.11 
Real +.03 +14 +21 


Nore.—The adjustment data are based оп ап N of 35 while the sociometric data 
are based on an N of 25. With N of 35, r of .34 is significant at the .05 level, 


was true, however, for the correlations between the parent Q sort procedure 
and the child measures; again none of the coefficients was significant. 


D. Discussion 


It is apparent from the coefficients listed in Table 1 that there is little rela- 
tionship between the extent of parental agreement on th 
and the child measures. It should be realized that the di 
the attitude scales represented the discrepancy between р 


e three instruments 
Screpancy scores for 
arental responses on 
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items tapping a wide and varied number of dimensions. Likewise, the adjust- 
ment ratings were based on a great variety of fairly specific traits and charac- 
teristics. While it can be concluded from the present findings that parental 
discrepancy in general is not related to measures of first grade adjustment 
and popularity, it might be profitable for further research to examine the 
relationship between parental discrepancy for specific dimensions and specific 
aspects of the child’s behavior and adjustment. 

A curvilinear relationship has been postulated between the amount of 
discrepancy between the parents in their role prescriptions for the child 
and the child’s consequent conflict and maladjustment (6). With too little 
practice in role playing in the home, the child might well experience difficulty 
outside of the home when required to meet the demands of other significant 
adults. When there is too large a discrepancy between the parents in their 
role prescriptions, conflict might result. While it would seem that the 
discrepancy scores employed in the present study are adequate operational 
Measures of inter-parent discrepancy in role demands and role prescriptions 
for the child, scatter-diagrams of the scores for the parent and the child 
variables do not demonstrate such a relationship. 

One further point should be made with regard to the failure to find 
significant relationships between the two sets of variables. It may be that 
attitude test data are too far removed from the significant parental influences 
on the child. The impact which the parental child-rearing practices and 
modes of behavior exert on the child from day to day remains untapped. 
There is little research evidence to indicate a relationship between parent 
attitudes, as assessed by standard parent attitude inventories, and parent 


behavior, This is to suggest that observational techniques to identify differ- 


ences between parents in their behavior may reveal consequent child behavior 


Patterns, 
E. SUMMARY 

The present paper presented data concerning the relatiogehip between 
inter-parent agreement on three attitude instruments and the child’s adjust- 
ment and popularity in first grade. 

Three instruments, the Parent Attitude Research Instrument, the Attitude 
Toward Education Scale, and the Q sort procedure were administered to a 
group of 35 parents. The discrepancy between each set of parents in their 
responses to the three instruments was related to the teachers rating of their 
child’s general adjustment in first grade and to the child’s popularity as 


assessed through a sociometric technique. 
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Low correlation coefficients were obtained in the data analysis. None of 


the coefficients was statistically significant. 


9. 


& 


Several suggestions for further research were discussed. 
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THE CONSISTENCY OF INTER-PARENT AGREEMENT 
ON SEVERAL MEASURES* 1 


San Jose College 


- Gene R. Mepinnus 


A. INTRODUCTION AND PROBLEM 


While research in the area of parent-child relationships has been burgeoning 
at a most rapid pace in the past several decades, few significant generalizations 
can be drawn. Several reasons can be offered to account for this. First, few 
attempts have been made to relate the rescarch to any theoretical position in 
Psychology. Second, since much current parent-child research typically relates 
Specific child behavior variables to specific parental or home factors, it is 
difficult to organize the various findings in any meaningful fashion. Third, 
confusion exists with regard to the antecedent and consequent variables 
under consideration, 

Recently several writers (1, 2) have commented on the need for clarifyin.: 
the various antecedent units or categories employed in parent-child investi- 
gations. Differentiation must be made concerning parental attitudes and 
beliefs, parental practices (overt behavior), parental personality structure and 
motives, and the effects of these on the child. 

In an attempt to identify some of the problems involved in assessing one 
of the antecedent units mentioned above, parent attitudes, the present writer 
has mentioned elsewhere (4) a number of aspects which require research 
Consideration. Several of the problems revolved around the notion of the 
Constancy of parental attitudes through time. Factors producing shifts in 
Parental attitudes, the significance of these changes, and the importance 
Which can be attached to the difference between long- versus short-term 
Constancy of parent attitudes were among the variables listed. 

The present paper is concerned with another problem involved in refining 
and elucidating the antecedent variable, parent attitudes: the degree of 
Consistency in inter-parent agreement (or disagreement) on several attitudinal 
measures. Role theory would suggest a relation between the extent of 
parental agreement in various child-rearing attitudes and certain aspects of 


+ i in the Editorial Office on March 17, 1961. : 
1 телах Nds completed under the sponsorship of the Elizabeth McCormick 


Memorial Fund of Chicago. 
| 145 


146 JOURNAL OF GENETIC PSYCHOLOGY 


child behavior, such as evidence of role conflict, ability to adjust to several 
role expectations and demands, general adjustment, and so forth. In fact, 
a recent study presented data to support the conclusion that “. . . there is 
a greater discrepancy between the attitude scores of parents of poorly adjusted 
children than between parents of well adjusted children” (3, p. 519). It 
would seem necessary, however, to be concerned also with the consistency of 
this parental agreement from one measuring instrument to another. The 
present paper presents data on this point. 


B. METHOD 
l. Subjects 


The parents in the investigation were all parents of five-year-olds who 
were subjects of a larger study dealing with school readiness and first grade 
adjustment. The mean IQ of the five-year-olds was 111.6 according to 
the Stanford-Binet (Form L) intelligence tests administered by the writer. 
The socio-economic status of the families was approximately evenly divided 
between the upper-lower and lower-middle classes according to Warner's 
Index of Status Characteristics (9). 'The mean ages of the mothers and 
fathers were 32.1 and 34.1 years, respectively, and the corresponding mean 
years of education were 12.0 and 12.2. Complete data were available for 
34 sets of parents; information on four additional sets of parents was in- 
cluded in part of the data analysis. 


2. Procedure 


Several measuring instruments were employed in assessing the consistency 
of inter-parent agreement. Each of these, dealing with some aspect of parental 
attitude or parental perception of child, will be described. 

For purposes related to the larger study, each of the parents completed 
a form of the Parent Attitude Research Instrument (PARI) developed at 
the National Institute for Mental Health. The development of the scale, 
its uses and reliability coefficients have been described in some detail by the 
authors (7, 8). Briefly, the scale is a Likert-type questionnaire consisting 
of 23 sub-scales each concerned with some aspect of family life, child- 
rearing attitudes and relationships. Since there are differences between 
the mother and father forms of the scale, the two forms were examined for 
identically stated items. Seventy-six such items were abstracted from the 
two forms. The responses to the PARI items were scored either 4, 3, 2, or 1, 
depending upon whether the response was "Strongly agree," "Somewhat 
agree," "Somewhat disagree," or "Strongly disagree," respectively. The 


GENE R. MEDINNUS 147 


difference in response between the mother and father was computed for 
each item and these were summed for the 76 items. This yielded a disagree- 
ment score for each set of parents on the PARI, with the higher score indi- 
cating greater disagreement. 

Another procedure employed in the larger study involved the Q sort 
technique which has been described in another paper (6). Each parent 
sorted independently two sets of items, one containing only positive traits 
or characteristics and the other only negative aspects of child behavior. Each 
pool consisted of 42 items typed on separate cards. The cards were sorted 
into seven piles ranging from “most characteristic of my child” to “least 
characteristic of my child,” with six cards in each pile. This sort describing р 
the parents own five-year-old was labeled the “real sort.” After these were 
completed the parent subjects sorted the cards to describe the “ideal” five- 
year-old; these were known as the "ideal sorts." The piles were numbered 
from six to zero, with six representing the most characteristic end of the 
continuum in the real sorts and the most desirable end in the ideal sorts. 
The difference in placement of each item in the two pools was computed for 
each set of parents and these were summed separately for the real and ideal 
sorts, These sources, then, represented the extent of disagreement between the 
parents in their perception of their five- year-old as well as in their description 
of the ideal five-year-old. 

The scores obtained from one other instrument were included in the 
present analysis. Since the larger study was concerned with a child's adjust- 
ment in first grade, some estimate of the parents' attitudes toward a number 
Of aspects of schooling and education in general was desired. An Attitude 
"Toward Education scale (ATE), developed by the writer for this purpose 
(5), included items covering the following areas: the parent's attitude toward 
his own educational experiences; the parent's willingness to support the school 
in matters of discipline, policy, administration, and finances; and the parent's 
evaluation of the importance of education. A sample of items drawn from 
the 40 items comprising the Attitude Toward Education scale is listed 


below, 


On the whole schools do a good job in cooperating with parents. 


Parents should back up the school in matters of discipline. 
Schools teach a lot of things that don't work out when you actually get 


on the job. 
Some boys and girls are always getting tough breaks in school. 


Most schools don't let the parents know enough about what's going on. 
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The school is often to blame in cases where students don’t like school. 
Children should listen to the teacher and do what she says. 


The response categories and the scoring were similar to those described for 
the Parent Attitude Research Intrument. Based on an N of 68 parent 
subjects, the computed split-half reliability of the Attitude Toward Edu- 
cation scale was .90. The disagreement scores were calculated in the same 
fashion as with the PARI. 


3. Data Analysis 


Although the present paper is concerned not with the extent of parental 
agreement on the various measures but with the consistency of this agreement 
among the measures, the former information is tabulated in Table 1. 

The analysis of the data involved computing Pearson „5 


between the 
parents' disagreement scores for the several measures, 


C. RESULTS 


It is apparent from the coefficients listed in Table 1 that there was not 
high agreement between the parents on any of the instruments employed. 


TABLE 1 
InTER-PARENT AGREEMENT COEFFICIENTS 
Measures ге 
РАКІ (№ = 34) 42 
Q sorts (N = 38) 
Ideal sort 
Plus pool .28 
Мїпиз роо! .30 
Real sort 
Plus pool 40 
Minus pool 43 
ATE (N — 34) 29 


* For N= 34, .44 signif. at <.01 level. 


The possible implications of this in terms of the 


relation between parental 
agreement and various child measures will be disc 


ussed in another paper. 

The correlation coefficients among the various measures described above 
are provided in Table 2. Not only are none of the coefficients st 
significant but half of them are in the opposite direction from what 
predicted, 


atistically 
would be 
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TABLE 2 
CONSISTENCY ОЕ PARENTAL AGREEMENT AMONG SEVERAL ATTITUDE MEASURES 
Q sorts 

Ideal Real ATE 

PARI :20 —.06 22 
Q sorts 

Ideal 10 —31 

Real —31 


D. Discussion 


It is interesting to note the low coefficient obtained between the parents' 
agreement scores for the real and ideal Q sorts. There would appear to be 
no relation between the extent to which parents agree in their perception 
of their child on the one hand and in their behavioral goals for him and the 
importance they attach to various aspects of child behavior on the other. If 
the individual inter-parent agreement coefficients represent a measure of the 
extent of the parents’ communication, it would seem that the degree of com- 
munication is quite specific to any given area of mutual concern, One might 
expect that inter-parent communication is a fairly generalized characteristic of 
any one parent pair, that parents who agree closely in their description of 
their own child would also show high agreement in their description of the 
ideal child. The low coefficient obtained between the agreement scores 
for these two measures indicates that such is not the case. 

The implications of the present findings for further parent-child research 
are several. First, an investigator must be careful to describe the specific 
attitude scale employed as well as the nature of the attitudes which it taps 
if he is attempting to relate the extent of parental agreement to child behav- 
ior. It is not valid to generalize the findings to other parent or child di- 
mensions, Second, it is apparent that inter-parent agreement is fairly specific 
in nature with little general consistency. It would seem fruitful to explore 
the possible factors involved which produce this lack of consistency. One 
might speculate certainly with regard to personality differences between 
Parents, differences in their value systems, and in their various needs and 
Motivations. Third, since little general inter-parent consistency was found, 
it might be Profitable to examine the effects of inter-parent agreement in 
specific areas on specific dimensions of child adjustment. Perhaps, also, the 
pattern of agreement for any one set of parents on various measures exerts 


a significant influence on the child in terms of role demands and role adjust- 


ments, 
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E. SUMMARY 


The present paper presented data concerning the consistency of inter-parent 
agreement among several attitudinal measures. 

‘Three instruments, the Parent Attitude Research Instrument, the Attitude 
Toward Education scale, and the Q sort procedure were administered to 
34 sets of parents. All of the subjects were parents of five-year-olds who were 
subjects of a larger investigation dealing with school readiness and first grade 
adjustment. 

Low correlation coefficients were obtained for the Parent agreement 
scores among the measures employed. This would point to a lack of con- 
sistency in the extent to which any one set of Parents agree with regard to 
their attitudes toward a number of aspects of child rearing, toward education, 
and in their perception of and goals for their child. 


The implications of these findings for further parent-child research were 
discussed. 
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A STUDY OF FRIENDSHIP FLUCTUATIONS 
OF COLLEGE STUDENTS* 


The Ohio State University 


Canor А. Skorepa, Јонх E. Horrocks, AND GEORGE G. THOMPSON 


A. INTRODUCTION 


The purpose of this study was to investigate the friendship fluctuations of 
college students. In two earlier studies Horrocks and Thompson (2) and 
Thompson and Horrocks (3) investigated the friendship fluctuations of 
adolescents. Then, in a later study, Horrocks and Buker (1) extended 
the research to include a population of preadolescents. The present study 
may be considered as an extension of these earlier studies. 


B. SUBJECTS 


The sample consisted of 503 college students enrolled in elementary 
educational psychology during the autumn (Sept. 28-Dec. 18, 1959) and 
winter (Jan. 4-Mar. 18, 1960) quarters at the Ohio State University. 
This course is required for all students entering the college of education. The 
number of males was 176 and the number of females was 327. Since there 
are many more females in the college of education, there are fewer males 
in the sample. Also there are fewer subjects at the older age levels in college. 
It seemed reasonable to put the 22- to 24-year-olds in one group, since they 
represent what might be called early maturity. Likewise the 25- to 35-year- 
olds were put into a group representing middle maturity. 


C. PROCEDURE 
The procedures used in this study are identical to those used in the earlier 
studies (1, 3). Each subject was presented a sociometric questionnaire on 
which the following instructions were printed: 


Please write below the names of the people that you regard as your 
three best friends. List the one that you like best, first; the second best, 
second; and the third best, third. 


Since in the earlier studies the subjects were asked to limit their choices 
to people they knew in the school, the subjects in the present study were asked 
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to limit their choices to people they knew at the Ohio State University. 
Two weeks later each subject was again presented with the same socio- 
metric questionnaire but with this addition to the instructions: 


The people you list this time may or may not be those you listed 
before. 
D. Awnatysis or Data 


The index adopted to measure the fluctuations was one devised by Horrocks 
and Thompson (2). The following procedure was employed as a means of 
computing the fluctuation index: 


(a) The three friends chosen by each subject during the second 
choice situation were compared with the three friends chosen two 
weeks previously. 

(b) If the friends chosen the second time duplicated in personage and 
rank order the friends chosen two weeks previously, the index of friend- 
ship fluctuation was considered to be zero. 


(c) If the friends chosen the second time duplicated in personage but 
differed in rank order from the friends chosen two weeks previously, 


nd of the second choice situation 
Was separated from the rank initially assigned to him; eg, if the 
original ranking were: like best, John; second best, Bill; third best, 
Carl; and the second ranking were: like best, Carl; second best, John; 
third best, Bill; the fluctuation index as computed by this procedure 
would be four; since Carl is removed two ranks, Bill one rank, and 
John one rank from the original rankings. 


(d) If a subject during the second choice situation chose among 
his three best friends boys or girls whom he had not previously chosen, 
the following numerical values Were assigned to these new friends: two 
for a person not previously mentioned who became the subject's third- 


three for a person not 


best friend. 


Although these numerical values were determined on a rational rather than 
an empirical basis, Horrocks and "Thompson (2) note that this type of 
analysis provides suitable data for а crude, over-all index of friendship 
fluctuation. Precision which may be lost in an analysis like this js compen- 
sated for because one is able to evaluate simultaneously all the complex 
data on friendship changes (2). 


E. Resutts 


'The scores ranged from 0 (no fluctuation over the tw 


0-weelc period) to 
nine (the total for the highest possible fluctuation over the 


two-week period). 


oa 
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The means and standard deviations for each chronological age group were 
as follows: аре 19, M = 2.84, SD = 2.29; age 20, M = 2.93, SD = 2.26; 
age 21, M = 3.35, SD — 2.60; age 22-24, M = 2.73, SD = 2.34; age 
25-35, М = 2.71, SD = 2.31. The relatively high degree of variability 
between individual subjects can be seen in the large standard deviations. 


1. Sex Differences 


Statistical comparisons for significant differences between males and 
females of the sample were performed. 'The means and standard deviations 
for the males and females for each chronological age group were as follows: 
age 19—male, M = 3.22, SD = 2.15—female, М = 2.76, SD = 2.31; age 
20—male, M = 2.73, SD = 1.59—female, M = 3.01, SD = 2.46; age 21— 
male, М = 3.23, SD = 2.60—female, M = 3.54, SD = 2.59; age 22-24— 
male, M = 3.10, SD = 2.31—female, M = 2.16, SD = 2.28; age 25-35— 
male, М = 3.15, SD = 2.30—female, M = 1.73, SD = 2.02. The results 
show that a ż ratio of 2.02 is significant at the .05 level for the age group 
25-35. The differences between the means of the males and females for the 
other chronological age groups were not significant at acceptable levels of 
confidence. 


2. Age Differences 


The means of each group were compared with the means of every other 
age group. No significant differences were demonstrated at acceptable levels 
of confidence. 


3. Comparison to Earlier Studies 


The data of the present study were combined with the data of two earlier 
studies—Thompson and Horrocks (3) and Horrocks and Buker (1)—and 
are presented graphically in Figure 1. These data show a consistent down- 
ward trend with increasing chronological age until about age 19. At this 
point there is a rise in fluctuation. It reaches a peak at age 21 and then tapers 
off again. The results of a statistical analysis comparing the fluctuation indices 
of each chronological age group with every other chronological age group 
was performed. The obtained 2 indicate that the mean fluctuation index 
of the 19- through 35-year-olds is significantly lower than the mean fluctuation 
indices of the five- through nine-year-olds with one exception. This exception 
is between nine- and 21-year-olds. There are no significant differences between 
the mean fluctuation indices of the 19- through 35-year-olds and the mean 
fluctuation index of the 10-year-olds. There also seem to be significant differ- 
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ences between 19, 20, and 25-35-year-olds and 11- and 13-year-olds; 19, 
20, and 22-24, and 25-35-year-olds and 14-year-olds; 19, 20, and 21-year- 
olds and 17- and 18-year-olds. 


4. Differences in College Classification 


An additional analysis was carried out in order to examine the effect 
the number of years in college might have on stability of friendship selections 
over the two-week period. Information concerning the number of hours 
completed at the time of participation in the study was obtained from Uni- 
versity files. A five-by-four contingency table was set up with the four 
college classifications (Freshman, Sophomore, Junior and Senior) on one 
axis and the fluctuation indices on the other. The indices were divided into 
the following five groups: 0-1, 2-3, 4-5, 6-7, and 8-9. The obtained chi- 
square of 13.6676 with 12 degrees of freedom was not significant at an 
acceptable level of confidence. There does not appear to be any relationship 
between index of fluctuation and the number of years spent in college. 


F. Discussion 


The subjects used in the Thompson and Horrocks (3) study were urban 
adolescents and the subjects used by Horrocks and Buker (1) were elementary 
school children from an urban setting. A large majority of the subjects in 
the present sample may be classified as urban, however, a small percentage 
of the population is rural. 

The subjects used in the two previous studies all attended public school 
systems and it seems, therefore, that they are more representative of the 
general population than are the subjects of the present study. College 
students represent a more select population in regard to intelligence and 
socioeconomic status. Whatever effect these two factors have on friendship 
unknown at the present time. Also in regard to the sample 
population, it is heavily weighted with female subjects. This makes general- 
izations from the findings less applicable to male subjects. It should further 
be noted that the number of subjects between ages 22 and 35 is quite small 
in comparison to the number of subjects between ages 19 and 21. 

The procedures followed in the present study were identical to those used 
in the two earlier studies. However, the question of whether or not the 
data are comparable must seriously be asked. The age range of these three 
studies combined covers a span of 30 years and the two-week interval between 
administrations of the questionnaire was held constant for all. It seems 


fluctuation is 
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that two weeks in the life of a five-year-old is not equivalent to two weeks 
in the life of a twenty- or thirty-five-year-old. 

The data show a consistent downward trend from age five through age 18, 
however, at this point the fluctuation begins to increase. It seems possible 
that this rise in friendship fluctuation after age 18 may be due to the breaking 
up of a closed community from which selections were made. Eighteen is 
the approximate age of high school graduates. This seems to be a transition 
point and the next few years (approximately ages 19, 20 and 21) are spent 
settling in an occupation, serving in the armed forces, continuing formal 
education, or adjusting to married life. For the most part, it seems that 
a relatively closed group of people from which friends were formerly selected 
has now been opened up to include a vast number of others, thus the rise 
in the fluctuation of friendships. This interpretation can only be proposed for 
the subjects included in the present study—college students, Further research 
‘is, therefore, necessary in regard to groups of people, other than college 
students, who fall within these chronological age classifications, It would 
also be interesting to continue the investigation of friendship fluctuation 
with increasing age on a Population representing late maturity and old age. 


J С. Summary 

The purpose of this study was to investigate the friendship fluctuations 
of college students as an extension of two earlier studies. The subjects 
used were 503 students enrolled in elementary educational psychology and 
ranging in age from 19 to 35. A sociometric questionnaire was Presented on 
two occasions with a two-week period between administrations. An index 
of fluctuation was computed for each subject and the results of the statistical 
analysis are as follows: (a) there are no significant differences between the 
sexes except for age group 25-35; (2) there are no significant differences 
between the various chronological age groups from 19 to 35; (c) the number 
of years spent in college does not seem to be an important determiner 
of friendship fluctuation; (4) there is a somewhat consistent downward trend 
in friendship fluctuation from age five to age 18; at this point there is a 
rise which reaches its peak at age 21. It was hypothesized that this rise 
in fluctuation might be due to a transition to college and the opening up 
of a new and diverse source of potential friends. 
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BAR PRESSING AS A FUNCTION OF TEST 
ENVIRONMENT AREA* 


University of Maine 


ALAN Baron, ЈоѕеРН J. ANTONITIS, AND ALTON Н. CLARK 


| A. INTRODUCTION 


| The purpose of the present study was to obtain information concerning 
the influence of the area of the test environment and of a luminescent cue 
in the region of the bar on the operant level or “unconditioned” rate of 
bar pressing in mice. 
That area of the test environment may function to determine unconditioned 
| response frequency was suggested by the "general activity" hypothesis which 
has been offered by Hefferline (3) and Schoenfeld, Antonitis, and Bersh (6), 
| in conjunction with what might be termed an “unconditioned reserve” 
| hypothesis (1), to explain phenomena of unconditioned bar pressing. А 
strict interpretation of the activity hypothesis leads to the conclusion that 
unconditioned bar pressing is in large part the result of fortuitous movements 
of the subject in the test environment. If the subject placed in a uniform 
environment is generally active, i.e., active equally in all parts of the environ- 
ment, it follows that fewer bar presses would be emitted in a large than in a 
small environment since in a large environment the probability of fortuitous 
bar presses would be reduced. A reasonable prediction from the activity 
hypothesis is that as the environment is made larger, the number of bar 
\ Presses emitted will be inversely proportional to the area of the environment, 
€g., doubling the area should result in halving the number of bar presses. 
The present study was designed primarily to test the preceding prediction 
from the activity hypothesis. This was done by observing the unconditioned 
bar-pressing behavior of mice in four test environments differing widely in 
area. In designing the experiment, the question arose whether the rate of 
bar pressing might also be influenced by the perceptibility of the bar in the 
a test environment. Accordingly, the design was elaborated to determine what 
effect, if any, faint illumination in the region of the bar might have on the 
behavior studied. 


—— 
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B. SUBJECTS 


Forty experimentally naive mature male mice of the C57 Black Subline 6 
strain were selected from the laboratory colony and were assigned randomly 
to the experimental conditions described below. 


C. Apparatus 


Observations were conducted in four identical square test boxes of wooden 
construction with hardware cloth floors and opaque tops. By adding false 
walls, each test box could be varied among four areas: 10.6 square inches 
(3-1/4-inch sides), 30.3 square inches (5-1/2-inch sides), 121.0 square inches 
(11-inch sides), and 484.0 square inches (22-inch sides). All interior 
walls were painted white. 

Positioned at the midline of one wall of each box, 5/8 inch above the 
floor and extending 1/2 inch into the box, was a T-shaped aluminum bar 
whose cross-piece measured two inches. A downward pressure upon the 
bar of about 2 gm. through an excursion of 3/16 inch closed a switch and 
defined a bar-press response. Mounted directly above each bar was a 
Sylvania Panelescent electroluminescent disk, two inches in di 
when operated at 30 v. produced an even disk of gre 
visible to the human eye. 


The number of bar presses was recorded at five-minute 


printing counters, and the total time that the bar remained 
each one-hour test period was read to the nearest .01 minute 


ameter, which 
en luminescence faintly 


intervals on 
depressed during 


from self-starting 
electric time meters. All recording and programming equipment was located 


in a room adjoining the test room, and extraneous noises were masked by the 
continuous sound of an electric fan operated within the test room itself. 


D. PROCEDURE 


The experiment followed a 4 X 2 factorial design, five subjects per 
cell, in which the main variables were box area, i.e, 10.6 square inches, 
30.3 square inches, 121.0 square inches, and 484.0 square inches, and 
illumination, i.e., the presence or absence of the luminescent cue in the region 
of the bar. 

Each subject was removed from its communal living cage where food and 
water were continually available and immediately observed in the test situ- 
ation for one hour. Four subjects were simultaneously tested per hour, and 
during a given two-hour period one member of each of the eight subgroups 
was observed. The association of the four response bars and the four test 
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boxes was systematically rotated so that any variation attributable to the 
bars was distributed among all conditions of box size and illumination. 


E. RrsuLTS 


'The response frequency and response time data obtained during the one- 
hour test sessions were evaluated through analyses of variance. "These anal- 
yses yielded parallel conclusions for both response measures: increases in 
the area of the test box resulted in progressive decreases in the total number 
of bar presses (F = 6.12, df 3 and 32, p < .01) and in the total time that 
the bar remained in the depressed position (F = 5.84, df 3 and 32, р < .01). 
But the presence or absence of the luminescent cue above the bar and the 
interaction between cue and box area were not reliable sources of intergroup 
variation in either the response frequency or the response time analysis. 
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FIGURE 1 , 
Mean numbers of bar-press responses actuall made by four groups of mice 
Observed in different-size test areas, і.е., 10.6 square inches, 30.3 square inches, 121.0 
square inches, and 484.0 square inches, and mean numbers of bar-press responses 
that Were theoretically expected in these test areas from an interpretation of the 
activity hypothesis. 


LI 

` 

' 
4ol о, 


20 


MEAN NO. 


Figure 1 shows the mean numbers of bar-press responses made by members 
of each of the four box-area groups. Also shown in the figure is a theoretical 
curve representing the numbers of responses that would be expected if 
frequency of bar pressing were inversely proportional to increases in box 
area. In deriving this curve expected response frequencies were determined as 
proportions of the mean numbers of responses emitted in the smallest test 
box. Inspection of Figure 1 indicates that while fewer responses occurred in 
the larger boxes than in the smaller ones, the response decrements accompany- 
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ing increases in box area were less than would be expected were the relation- 
ship between response frequency and box area inversely proportional in the 
manner predicted. In all three possible comparisons, differences between 
obtained means and theoretically expected values attained acceptable levels 
of significance using two-tailed tests: in the 30.3 square inches box, t = 4,35 
(df 9, p < .01), in the 121.0 square inches box, ? 3.21 (df 9, p < .02) 
and in the 484.0 square inches box, 7 = 2.40 (df 9, p< .05). 
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INTRASESSION Bar-Press RATES oF Four Groups or Mick IN DirFerent-Size TEST AREAS 


Presented in Figure 2 are the intrasession response rates of the members of 
each of the four box-area groups analyzed in 15-minute periods. Here it 
may be seen that the subjects observed in the two smallest-size boxes responded 
at continued high rates throughout the one-hour test session. By contrast, 
the subjects observed in the two larger boxes, after responding at low rates 
during the initial 15 minutes, showed increases in their rates of responses 
during the test session. For the subjects in the 121 square inch box and the 
subjects in the 484 square inch box the increases in response rates from the 
first 15-minute period to the last 15-minute period were significant at 
least at the five per cent level of confidence by Wilcoxen’s nonparametric 
test for paired replicates. 


F. Discussion 


While the results of the present study have shown that unconditioned bar 
Pressing is inversely related to the area of the test environment, the relation- 
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ship does not appear to be the proportional one derived from certain implica- 
tions of the activity hypothesis. The analyses of the data indicate, rather, that 
as the area of the test environment was increased, the subjects emitted a dis- 
proportionately greater number of responses than was expected. Further, the 
observed intrasession response patterns are difficult to account for as simply 
reflecting the fortuitous general movements of the subjects within the different- 
size environments. In the instances of the subjects observed in the two largest- 
size environments, the intrasession response records clearly show increased con- 
centration of activity in the region of the bar as the test session progressed. 

The results of this experiment appear to bear out implications of Wood- 
worth’s "behavior primacy” interpretation of unconditioned bar pressing (7) 
to a greater degree than the implications of the activity hypothesis. According 
to the behavior primacy theory, unconditioned bar pressing is, in actuality, 
a conditioned form of behavior stemming from the behavioral capacities of 
the subject and strengthened by the self-reinforcement provided by the ex- 
Pression of the bar-press response. In the present study, it may be argued, the 
act of bar pressing provided the subjects with sensory-reinforcing consequences 
otherwise not obtainable in the test environments. The disproportionately high 
numbers of responses emitted by the subjects in the larger environment may 
be pointed to as substantiating the view that the bar-press response was 
mediating such reinforcement. 

The behavior primacy theory also provides a reasonable explanation of 
the character of the obtained intrasession distributions of responses. Wood- 
worth’s theory suggests that variations in the area of a bar-pressing environ- 
ment will influence the number of cues that may compete with those contingent 
upon bar pressing as well as the amount of exploration required before the 
bar is located. The operation of these two factors may be used to account 
for the findings in the present study that rates of responses by subjects in 
the smaller environments were consistently high while rates of responses by 
Subjects in the larger environments were initially low but then increased. It 
may be argued that in the small environments where the subjects could locate 
the bar readily and where there were few competing cues, the bar-press 
response was strengthened early in the test session to a near maximal level 
which was maintained to the end. By contrast, in the larger test areas where 
subjects were required to explore the environment before the bar could be 
located and where the number of competing cues was high, bar pressing was 
infrequent early in the session, but increased markedly as the unique rein- 
forcement provided by the bar-press response was encountered. The preceding 
explanation of the results of the present study is consistent with explanations 
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of unconditioned forms of behavior that have been offered in the past by 
Kish and Antonitis (5), Baron, Antonitis, and Beale (2), and Antonitis and 
Baron (1). 

An unexpected finding of the present study was that the presence of the 
light over the bar did not appear to influence rates of responding. Other 
studies have indicated that dim lights have reinforcing value for rodents 
(e.g., 4), and on this basis it was expected that a continuous light over the 
bar would attract behavior to the region of the bar. It is possible, however, 
that the level of illumination in the present study either was too dim to be 
perceived by the subjects or that its character, if perceived, was simply not 
reinforcing for the subjects. 


С. SUMMARY 


The rate of unconditioned bar pressing by mice was found to decrease as 
a function of increases in the area of the environment in which the response 
bar was located but was not influenced by the presence of a faint luminescent 
cue above the bar. The subjects observed in the two smaller test environments 
of the study responded at consistently high rates during the one-hour test 
session while the subjects observed in the two larger environments at first 
responded at low rates, the rates increasing significantly as the test session 
progressed. 


The results were discussed in terms of two explanations which have been 
offered for unconditioned bar Pressing: an interpretation of the activity 
hypothesis which accounts for unconditioned bar Pressing as a result of 
fortuitous movements, and Woodworth’s behavior primacy theory which 
accounts for unconditioned bar pressing as a result of reinforcement mediated 
by the expression of the response. The behavior primacy theory was held to 
provide the more satisfactory explanation of the results of the study. 
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Genetic Psychology Monographs ( continued) 


d VOLUME 1—1926 
1. Performance tests for children of preschool age—R. SrUrsMAN 
. An experimental study of the eidetic type—H. Krüvzs 
3 &4. А study of natio-racial mental differences—N. D. M. Himscu 
. A psychological study of juvenile delinquency by group methods—J. W. Bmmors anp К. M. B. Bripcrs 


6. The influence of puberty praecox on mental growth—A. GEseLL 
laz The mind of a gorilla—R. M. Yenxes VOLUME 2—1927 
. The role of eye-muscles in the expression of the emotions—K, DuxLAP 


4 Family similarities in mental-test abilities—R. Н. Witroucuny 
5. Coürdimation im the locomotion of infante L. Н. Bumwsink 

- The mind of a gorilla: Part П. Mental development—R. M. Yenxes 
icd Д VOLUME 3—January-June, 1928 
l An experimental study of the olfactory sensitivity of the white rat—J. R. Liccerr 
+ A photographic study of eye movements im reading formulae—M. A. TINKER 

3 An experimental study of the East Kentucky mountaineers—N. D. M. Himscu 

4. Responses of foctal guinea pigs prematurely delivered—G. T. Aveny 

6. 


. Objective differentiation between three groups in education (teachers, research workers, and administration) — 


M. B. Jensen 
The effect of segregation on the sex behavior of the white rat as measured by the obstruction method—M. JENKINS 
1 Р VOLUME 4—July-December, 1928 
. Окенов and training in the fundamental һгЬйв in young children—E, 
. Borr 
2 & 3, Determination of a content of the course in literature of a suitable difficult 
4 students—M. C. Buncit 
1 & 5. Methods for diagnosis and treatment of cases of reading disability—M. 
. The relative effectiveness of lecture and individual reading as methods of college teaching—E. 
Th ы VOLUME 5—January-June, 1929 
- The age factor in animal learning: I. Rats in the problem box and the maze—C. P. 5тохк 
The effect of delayed incentive on the hunger drive in the white rat—E. L. HAMILTON 
Which hand is the eye of the blind?—J. M. міти 
+ The effect of attitude on free word association-time—A. С. Expant 
. The localization of tactual space: A study of average and constant errors under different 


A. Bort, W. E. Bratz, N. CHANT, AND 
y for junior and senior high school 


Moxmor (foreword by Samuel T. Orten) 
B. GREENE 


PESTIN 


types of localization— 


L. E. Core 
6. Ths) sheet of gonadectomy, vasotomy, and injection of placenta] and orchic extracts on the sex behavior of the 
te AMET HORN VOLUME 6—July-December, 1929 


l. Learning and growth in identical infant twins: Ап experimental study by the method of co-twin control—A. 


2, qt Avo Н. W. Nissen 
3 The age factor in animal learning: П. Rats in a mu 
" e acquisition and interference of motor habits in young 
. A vocational and socio-educational survey of graduates and non-gra 
A. D. MurLLeR 

заб. A study of the smiling and laughing of infants in the first year of life—R. W. WasubUmw 

l "es . VOLUME 7—January-June, 1930 ы 

1. Tensions and emotional factors in reaction—E, DurrY 

. Teacher influence on class achievement: A study of the relationship of estimated teaching ability to pupil achieve- 
ae ment in reading and arithmetic—H. R. TAYLOR 

И: A study of the effect of inverted retinal stimulation upon spatially codrdinated behavior—P. Н. Еткат 

§ Mental development of children with lesion of the central nervous eystem—E. Lono 
. An experimental study upon three hundred school children over a six-year period—N, D. М. Himsc 
TN VOLUME 8—July-December, 1930 

+ The amount and nature of activities of newborn infants under constant єх! 


2, mQ RT fen days of life—O. C. Inwin 
ace and social differences in performance tests—S. D. Portus, D. М. Dewey, AMD к. G. Вкаманитах 


- Language and growth: The relative efficacy of елпу and deferred vocabulary training—L. C. STRAYER 
Yemovements and optic nystagmus in early infancy—J. M. McGinnis 
- Reactions of kindergarten, first-, and second-grade children to construct 
1&2, The VOLUME 9—January-June, 1931 
3 &4. An eus of the first-born with а special reference to intelligence—H. Н. Hsiao 
5. An Ап exPerimental study of bright, average and dull children at the four-year mental level—H. P. Davipsow 
ё. Ап historical, critical, and experimental study of the Seashore-Kwalwasser test battery—P. R. FARNSWORTH,— |, 
ноп of difficulty and improvement in the learning of bright and dull children in reproducing a descriptive 
Reach А оор * T. Wilson VOLUME 10—July-December, 1931 
HU omparative study of a group of southern white and negro infants—M. B. McGraw 
4. The rngzPetimental study of prehension in infants by means of systematic cinema records—H. M. HaLvERsoN 
5&6 ™m of learning ability in kittens—A. М. Suvey 
+ The effect of habit intesference upon performance in maze learning—O. W. Aust 
я VOLUME 11—January-June, 1932 
: Sarl factors in transfer of training in the white rat—T. A. JACKSON 
The a NALE color on visual apprehension and perception—M. A. TINKER 
Ae reliability and validity of maze experiments with white rats—R. Lexren 
- A critical study of two lists of best books for children—F. К. SmurTLEWONTH 
Measuring human energy cost in industry: A general guide to the literature—R. M. Pace 
1; Fami VOLUME 12—July-December, 1932 
; Family resemblances in verbal and numerical al ies—H. D. CARTER 


Fg The development of fine prehension in infancy—B. М. Casten 
i The growth of aomi o behavior in infani: An experimental study at seven аре levele—H. M. RicuAmsom 


5 & 6. Differential reactions to taste and temperature stimuli in newborn infants—K. Jensen 
VOLUME 13—January-June, 1933 


l]tiple light discrimination box and a difficult maze—C. P. STONE 


children—E, McGinnis 
uates of small high schools of New England— 


ternal stimulating conditions during the 


ive play materials—L. FarwzLt 


opener 


i А енида of sublimation in males: A study of forty superior single men—W. S. Tarzon 
B. Thee of the nature, measurement, and determination of hand preference—H. L. Коси, ct al. 
- The growth and decline of intelligence—H. E. Jones anp Н. S. Connap 


4. The relation between the complexity of the habit to be acquired and the form of the learning curve in young 


children—M. L. Marr: 
ү -M. L. вом 
5. Eating habits in relation to personality developments in two. and three-year-old 
& children in two nursery schools—A. А. ELt0T 
- Coürdinating mechanisms of the spinal cord—O. C. INcEBRITSEN 


children: A study of sixty-nine 
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VOLUME 14—July-December, 1933 . е 
during the first three years: A developmental study of sixty-one children by repeated tests—N. PAESE 

"bg vpn including theories of their possible genetic relationships—F, №. Anbenson AND N. V. 
2. A stu : 5 
К шс nanni emotional reactiome-H. V. Gasxits 
P chavior in the fetal cat—J. D. Comoxi | 
dc de ат аа t of children in grades four to twelve, inclusive—L. L. LaBnant 
THE eden a еде Oe Oe r inimi 
Му en ta VOLUME 1s—January-June, 1934 

dies in the psychology of tone and music—P. R. FAnwswonru 
5 ee al ahildtree in -equili cium STe nutrition—E. L. Breve 
3. Discrimination limens of pattern and size in the goldfish Carassius auratus—J. D. Коміку 
n its of learning in the white rat and the guinea pig—B. F, Riess 
5 & 6. The limits of learning ability in rhesus monkeys—H, A. Ег 

И VOLUME 16—July-December, 1934 . 
1. A statistical study of ratings on the California behavior inventory for nursery school children—H. S, Connan 
2. An eye-movement study of objective examination questions—A. FRANDSEN 


i l study of constitutional types—O. КїлхЕвЕВС, S. E. Ascu, AND н. Brock . TES 
Me sta: Abril cee oe Мөл pf objective group tests of manual laterality with the results of their application to 
1,300 children—W. N. Dunosr 


5 — E е " 
А rimental study in the prenatal guinea-pig of the origin and development of reflexes and patterns о 
ае deus relation to the stimulations of specific receptor areas during the period of active fetal life—L. CARMICHAEL 


VOLUME 17—January-December, 1935 
1. Organization of behavior in the Albino rat—R. L. Тиопхшкк 


2. Brightness discrimination in the rhesus monkey—M, P. Cnawrono 

3. The limits of learning ability in cebus monkeys—A. M. Коси 

4. Nature-nurture and intelligence—A. M. Leasy 

5. On intelligence of epileptic children—E, B. Ѕиллулм Амр L. Санасам 

6. A study of the play of preschool children by an unobserved observer—D, L. 

VOLUME J8- "January December, 1936 

1. Sex differences in variational tendency—Q. McNzsAn лар L. M. Tenatace 

2. The process of learning to dress among nursery-school children--C. D. Ках, М. R. Ware, 
Honzik, ann D. Enwix - 

3. A study of the present social status of a group of adults who, when they were in the elementary schools, 
as mentally deficient—W. BALLER 

4. The influence of s 

5 & 6. Studies in a 


CockeneL 


А. B. Hieney, M. P. 


were classified 
pecific experience upon mental organizations—A, Axastası 
Egressiveness—L. Benpen, S. Knisen, AND P. $сипрЕн 


VOLUME 19—January-December, 1937 
С. Dannowskr 


ics: A study of the Telationship between psychological and 


lolescents—P. S, ре Q, Canor 
ption and comparative study—I. Youxc-Masun 


-old children in nine prescribed drawing situations—P. E. Спилкү 
3. Differences between two groups of adult criminals—R. S. Toraman 


chach method of personality development in twenty pairs of identical 
stimuli—W. E. GAULT 


pressive behavior of pre-school children: A study by th 
Swan 


е time-sampling method— 

VOLUME 21—January-December, 1939 

1. An experimental analysis of “level of aspiration” К Gene 

2. Some light on the problem of bilingualism as found from a study of the progress in mastery of English among рге. 
School children of non-American ancestry in Намай- М. E. мут 

3. Domination and social integration in the behavior of kindergarten children and teachers—H. Н. Axprnsox 
mimi Ny, L the rhesus and cebus monkey and the gibbon to acquire. differential 
stimuli—W. Салит 

+ The social-sex development of children—E, Н. Castrarix 

VOLUME 22—January-December, 1910 


ction to the study of the interaction of individuals—E. D. CuarpLE 


Young children and children's attitudes toward aggression—M. D. Fite 
ard religion—E. Newson 


outcome-on-furlough of dem 
ics of pre-school child 
at noon-mea] in a nurs 


Tesponse to complex visual 


Measuring human relations: An introd; 
2. Aggressive behavior in laren 
3. Student attitudes tow: 

The prediction of the 


entia praecox victims—J. S. Jacon 
ren as located in Conrad inventory—K. Н, Reap 


ery school: Ten “good” eaters and ten "poor" eaters—J, B, McKay, Е. В. 
Эту оп of play disruption in young children—E, H, Ешквох 
VOLUME 23—January-June, 1941 
mental factors of various ape petty of ым. ЧИШ ik 


ds ors I. Rate of work—M, W. Bennett hate 
у of t й ictures—E. W. AME! 

as VOLUME 21 July-Decenber. ої preschool children to pictures—E. W 

infancy to adolescence, А biogeneti, 


1. Twins T and C from 
control—A. Сезе. 
Finger nail- ting: its incipiency, and amelioration— A. L 
n cxperimental study of the factors of шашы and. 
frog. Капа pipiens—A, Fromme 
2. The Fels child * W. Ricans AND M 
Measurement of the si p 


Stereotypes in th 


study of individual differences by the method of co-twin 
Виллс 


I i ra 
peu d elementary grades and high school—M. К. SM 


1. A study of factors determining family size i 
A genetic study of geometrical-optical illu 
Interpretation of behavior-ratings in tern, 

Conrad Behavior Inventory—K. H 

2. Are there any innate behavic 

An investigation of the intel 


S—January-June, 1942 


n a selected professional 
| s Егопр—], С, Fran 
sions—Sisten А, Warren С Ftanacan 


з of favorable and ш f; eviations: 
йз ШЫ Const avorable deviations: 


ies?—J. B. Scuoortaxp 
of the speech of the deaf—c, ү, 


A study of scores from the Read- 
or tendenc: 
lligibility Норсімѕ Амр F. C. Numpers 


1. 


ГУ 


ы 


2, 


1. 
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РА VOLUME 26—July-December, 1942 
The critical frequency limen for visval flicker in children between the ages of б and 18—V. L. Милкв 
Some factors determining handedness in the white rat—K. L. WrxrwonTH 
Motivation and behavior—E. Frexxet-Brunswix 
5 j кн VOLUME 27—January-June, 1943 
‘omparison of children's personality traits, attitudes, and intelligence with parental occupation—N. R. Мароу 
A comparative study of mental functioning patterns of problem and non-problem children seven, eight, and nine 


Pa I ge a VOLUME 28—July-December, 1943 
Separation anxiety in young children: A study of hospital cases—H. Еркзтох 
Correlates of vocational preferences—W. A. Валрису, Jn. 
= 2 VOLUME 29—January-June, 1944 
Mental changes after bilateral prefrontal lokotomy—S. D. Pontes anp R. D. Keryer 

twin-controlled experiment on the learning of auxiliary languages—B. Price, W. J. Kostim, лхо W. M. Tavrom 
5 T з VOLUME 30—July-December, 1914 

method of administering and evaluating the thematic apperception test in group situations—R. М. Crank 
A study of anxiety reactions in young children by means of a projective technique—R. Temrre anv E. W. 
iesus bin; VOLUME 31—January-June, 1945 
The evolution of intelligent behavior in rhesus monkeys—B. Wrixsrtiw 

erceptual behavior of brain-injured, mentally defective children: An experimenta] study by means of the Rorschach 


Ае баг 
Mas hnique—H. Wenner VOLUME 32—July-December, 1945 
A clinical study of sentiments: L—H. A. Murrav Азр C. D. Moncan 
A clinical study of sentiments: II.—H. А. Murray axo C. D. Монслх 
r р VOLUME 33—January-June, 1946 
Interpretation of spontaneous drawings and paintings—T. S. WarnwER 
Preference for sex symbols and their personality correlates—K. Franck 
Outstanding traits in a selected college group—F. L. Werts Axo W. L. Woovs 
сай Р и VOLUME 34—July-December. 1946 
xr relation of emotional adjustment to intellectual function—J. L. Desrert anp Н. О. Pierce 
[һе smiling response—R. A. Srrrz 
Finger-painting and personality diagnosis—P. J. Naroni 
lew арол 4 VOLUME 35—January-June, 1947 
© thematic apperception technique in the study of culture-personality relations—W. E. Henny 
A ло: study of anxiety reactions in young children by means of a projective technique—M. Donkzy AND 
. W. AMEN 
A study of the vocational interest trends of secondary school and college women—A. M. Cawtey 
M A VOLUME 36—July-December, 1947 
Maze test validation and psychosurgery—S. D. Pontes anp Н. N. Perens 
iagnostic implications of Rorschach's Test in case studies of mental defectives—I. JoLLes 
ТЫА є VOLUME 37—January-June, 1948 
e radio daytime serial: A symbolic anolysis—W. L. Wannen AND W, E. Henny 
Tho relation of personality characteristics and response to verbal approval in a learning task—G. L. Grace 
The mechanism of vision: XVIII. Effects of destroying the visual "associative areas" of the monkey—K. S. LasmieY 
A study of the relationship between handwriting and personality variables—P. CasrrtNvovA-TEbEsco 
M VOLUME 38—July-December, 1948 DRE 
Modern language learning: The intensive course as sponsored by the United States Army, and implications for the 
undergraduate course of study—M. Lip 
Conflict: A study of some interactions between appetite and aversion in the white rat—M. A. Torcorr 
A study of certain formal psycho-social aspects of fantasy production in schizophrenia as revealed by performance 
on the Make a Picture Story (Maps) Test—E. S. SHNEIDMAN 
A study of the transmission of authority in the family—H. L. Incenson. 
er VOLUME 39—January-June, 1919 
Думе of the psychoanalytic theory of psychosexual development—G. S. Brust 
Спе geseesment of parental attitudes in relation to child adjustment—E. J. Suomen, Jn. 
Qualitative differences in the vocabulary responses of normals and abnormals—H. Feiret —. 
€ relative effectiveness of motion and still pictures as stimuli for eliciting fantasy stories about adolescent-parent 
Ti telationship—P, E, E1sener 
he organization of heredity maze-brightness and maze-dullness—L. V. Seance 
dn y VOLUME 40—July-December, 1949 
AN Cxberimental study of what young school children expect from their teachers—B. Bisen anp C. Lewis 
study of the relative effects of age and of test difficulty upon factor patterns—H. A. Cuntis 
spisiective experiment using incomplete stories with multiple choice endings—J. K. Seaton 
есе of sex role and social status on the early adolescent personality—E. Mixer 
ocial perceptions and attitudes of children—M. Клркк, H. Tracer, Axn H. Davis 
5 VOLUME 4l—January-June, 1950 
боте Psychological and educational aspects of pediatric practice: A study of well-baby clinies—L, H, Вирм 
Que:trial learning in the domestic rat—B. В. Hupsox 
An introduction to the principles of scientific psychoanalysis—A. ELtis 
fue 1 differences by preschool children in Hawaii—D. V. 5гхбк — — 
Shildren's evaluation of teacher-approved and teacher-disapproved behavior. S. L. Wirmvor 
e relationship between level of vocational aspiration and certain personal data—J. Sruspins 
VOLUME 42—July-December, 1950 
Personality ра s—N. L. Fannknovw 


i ups—M. RABBAN M 
к oDe AS revealed in the expression of hostility and 


D. Suarmo 


AMEN 


VOLUME 43—January-June, 1951 
A study of copying ability in children—E. A. TowwsEND 
Prestige motivation of gifted children—D. P. Ausupes 
A psychological study of physical scientists—A. Кок 
VOLUME 44—July-December, 1951 

The organization of hostility controls in various personality structures—S, 
Children and radio: A study of listeners and non-listeners to various types of 

ability, attitude, and behavior measures—E. A. Rrecrurt 
Quantitative expression in young children—W. E. Mamriw 
The use of magnetic devices in the collection and analysis of the preverbal utterance 

VOLUME 45—January-June, 1952 

merican personality and acculturation—W. Саси, 
al study ut ike Freadian theory of levels of psychosexual development—C. A. Banners 
Personality characteristics of selected disability groups—D. №. Wrener 


Fisner лхо E. Hiwps 
radio programs in terms of selected 


s of an infant—A, W. LvwrP 
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VOLUME 46—July-December, 1952 r | „— 
he relationship of social status, intelligence, and sex of 10- and 11-year-old children to an awareness of poverty 
1. The relations А 
каткач foa аай бейра complexes. FRIEUMAN 
Каеш эрии y of the ша ЖаШы) i ча Чыны ш a and activity preferences—M. М. Sena 
S e melli sequent aeo i ibm T ERE of schizophrenia -М. Ё 
ep compaia afolar VOLUME 47—January-June, 1953 a 
" i ons earlier judged mentally deficient—D. С. Cuantes — 
1. Ability and quad ор рез са preening BF personality test scores—M, Konsnen Я 
АШЫ Оа ЕН ИРЕ and, dependency in young children—R. R. Stans, et al. 
es * iptive diagnosis—J. R. Wrrrennons, et al. 
Stray lors cocreiniees Юоңвшеарнуе йыны а 48—July-December, 1953 
bilities: A longitudinal study—W. A. Owens, Jn. 
l T gad шыма! oP үү ое questionnaire for drinkers—P. J. Hampton _ E w AM. 
Personality and physical disease: A test of the Dunbar hypothesis applied te diabetes mellitus and 1 eumatic feve 
D. Н. Crowett. | - : 
i i ts in children’s peer culture prestige val чез—В. ore Е е 
ets reboot dest ED e И acceptability scores obtained with the partial-rank-order and the paired- 
comparison scaler S, A. Wimnvor anp С. С. Тиомтзон = Р 
ts of color in Rorschach response—G. С. Впору 
node qe VOLUME 49—January-June, 1954 
- Factors underlying major reading disabilities at the college level—J. A. Horses 
Moreau Eo us ep ED GE, Lasko 


2. Social-status and intelligence: An experimental study of certain cultural determinants of measured 


intelligence— 
Eee d 1 Е authoritariani БЕ 
Certain determinants and correlates of authori rianis: ix 
Personalities in faces: 1. An experiment in social perc: ng—P. Е. Ѕесонр, W, Е. Duxes Amp W, Bevan 


VOLUME 50—July-December, 1954 
1. A study of the relationship between play patterns and anxiety in young children—E, W. 


Operational explorations of the conceptual self system and of the interaction between T 
Азр А, E. Jones 


Problem solving: A statistical description of some relationships between organismic factors and selected response 
measu; N. A. Fattu, E. Karos anp E. V, Меси 


2. The relation of cortical potentials to perceptual functions—C, СнүАТТЕ 


The import for clinical psychology of the use of tests devised from theories about 
character—D. W. Mires 


Measuring personality in developmental terms: The P.P.S.—M. 


AMEN AND №. RENISON 
rames of reference—M, Ерквох 


infantile sexuality and adult 


Н. Krour ann J. K, Tammy 

VOLUME Sl—January.June, 1955 

1. Some relations between techniques of feeding and training 
BERNSTEIN 


The expression of personality in drawings and paintings—L, H 
2. Negative stereotypes concerning Americans among American- 
education—J. A, FISHMAN 


The Lincoln-Oseretsky motor development scale—W, Sroan 


during i fancy and certain behavior in childhood—A. 
1. Stewart 


born children receiving various types of minority-group 


-year-old children—H, L, Косн 
ese Americans—G. Devos 
cGre 


eprived of normal peripheral autonomie function 
Sovomon VOLUME 53—January-June, 1956 
1. As the psychiatric aide his work and problems—F. L. Writs, M. Cmrzwntarr anp R. W. Нүрк 
An investigation of avoidance, anxiety, and escape behavior in human subjects as measured by action potentials in 
muscle—J. D. Bnornzns 


Spread of effect: A critical review—M. Н. Marx 
2. Stress, fantasy, and schizophrenia: A study of the adaptive processes—O. J. B. Kenner 
The attitude structure of the individual: 
F. №. Кемам 


A Q-study of the educational attitudes of professors and laymen— 

ER VOLUME 54—July-December, 1956 

1. A study of the personality differences between middle and lower class adolescents: 

personality research—L, Rainwater 

The assessment of arental identification—S, W, 

2. The influence of social context on impulse and c 
Tender-mindedness versus tough-mindedne 
A method for the comparison of groups: 


The Szondi Test in culture- 


Gray AND К, Kraus 


ontrol tendencies in preadolescents—G. Н. Zuk 

ss in psychology: A reexamination—H. WintHnor 

A tudy in thematic apperception—L. C, Snaw AND W, E. Henry 
me ity ag OLUME 55—January-June, 1957 

ic performance and personality adjustments of highly intelligent college students—B. M. Honnaut 

ЕР APO UE y Segle in the planning of an educational program for non-institutionalized 
2. The structure and ori 


e . Berorr 

Free expression of adolescents’ interes RA 
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THE STATUS OF INTELLIGENCE IN THE AGING* 


Department of Education-Psychology, Kentucky State College 


James LATIMER 


A. THE ATTITUDE AND INTERESTS OF THE AGING 


Because attitudes and interests of people as they grow older may sig- 
nificantly determine the direction, or maintenance of intelligence, it is 
necessary to consider the influence of these factors on the intelligence of the 
aging. In the opinion of Lorge, adults learn much less than they might, 
partly because of their attitude of underestimating their ability, as well as 
their fearful reaction to the criticism concerning their attempted performance. 
“Failure to keep on learning,” Lorge asserts, "may affect performance more 
than power itself” (12, p. 7). 

Concerning interest, it was proven especially by Lorge’s experimental 
data that it can be taught and learned. In one of his experiments, he taught 
adults to like cod liver oil, stand in uncomfortable positions, and to speak 
Russian. This authority directs our attention to the fact that disliking certain 
tasks may cause persons to fail to acquire necessary goals in education. We 
see the relationship between this idea and Thorndike’s famous laws of learning. 
Lorge declares, “People over 40 learned almost as well as younger adults” 
КЮ, 5:9). | 

Thorndike emphasizes the fact that the interests most needed as a basis 
for adult education, such as in books, current events, people, making new 
acquaintances, and travel do not dry up and vanish. These interests are 
considered as consistently motivating the learning of adults (12, p. 8). 
Pressey, however, suggests that the aging do have a more restricted social 
life, read less, attend fewer movies, and possibly choose their friends, books, 
and movies to conform to their own bias, etc. (17, p. 496). Howbeit, other 
interests in affairs of the world, as well as in religious programs, music, 
drama, and sports increase (17, p. 405). Strong records that interests change 
rapidly from those held at 15 to those held at 25 years and then shift in 
the reverse direction much more slowly from 25 years to 55 years of age 


(12, p. 8). 


“The evidence about attitude stability in older persons does suggest that 
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some of the so-called conservatism of aging is indicative of the crystalization 
of values learned in the early years.” Lorge further predicates, “The values 
and concepts that were considered radical in one’s youth may be conservative 
for the following generation” (12, p. 8). In other words, he points to the 
pertinent fact that external life is changing around these people. Not all 
the changes are internal. Aging brings not so much resistance to change as 
stabilization of values, interests, and concepts (12, p. 8). 

This viewpoint is supported by Pressey, in attesting that aging individuals 
are influenced not so much by biological decline as by social and psycho- 
logical attitudes. He stresses the importance of people “maintaining an 
active participation in living, and exposing themselves to varied stimulation, 
and challenges with the passing years.” He likewise proposes that society 
should reduce some of its biases as this would mitigate toward eliminating 
some of the negative attitudes that threaten adult years (17, p. 500). CAL 
ready threatened and insecure because of organic and cultural losses," he 
affirms, "new experiences, demands and challenges are likely to threaten 
older people still more with the result that they may cling to the established 
ways of behaving and protect themselves by not venturing forth" (17, p. 309). 

Pressey implies that new standards are used to estimate people who were 
never exposed to the new values. Consequently, they behave in accordance 
with the way they were educated to think and to act. 


The frequently observed ability of old people 


to recall in detail 
events of years gone by, 


and their inability to recall immediate events 
may be explained in terms of current frustration and resulting regression. 


Increasing insecurity resulting from increasing threats to status may 
explain the generally observed rigidity with increasing adult age, 


which in turn may explain a variety of changes in personal traits with 
age (17, p. 309). 


Lorge extends our thinking with respect to the supposed changes in the 
personality of the aging. The stresses and strains in aging process may make 
adjustment more difficult for the individual who had many symptoms either 
as a child or an adolescent. He concludes that the evidence about personal- 
ity change with age is still to be produced (12, p. 10). The capacity of the 
aged to ignore stimuli as а means of self-protection has been viewed as an 
active and deliberate process. Instead of being a weak 


ness this narrowing of 
interest is represented as an asset (25, p. 311). 


B. LEARNING AND INTELLIGENCE IN AGING 


The notion that further learning, or intelligence, should no 


о t M t be expected 
of the aging population, or that the ability to learn steadily dec 


lines with the 
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advance in years has been studied, and some conclusive evidence to reverse 
this assumption follows. In the test given to 641 part-time students ranging 
from 16 to 70, vocabulary was found to increase with age, and reading 
ability showed no decrease in this group who were trying to keep up 
mental ability. “To keep on learning,” Pressey believes, "may keep ability 
limber and maintain habits of wide application of the tools that can serve 
in an enormous number of situations, and those subtle habits which we 
usually call ideals, attitudes, methods of procedure and the like” (17, p. 107). 

When learning is measured in terms of its level, or quality or goodness, in 
the opinion of Lorge, then ability as power is more likely to be appraised, 
and when it is measured in terms of goodness rather than sheer quickness (as 
in the instance of the experiment in learning to write the unpracticed hand), 
the learning curve does not show decline for successive age groups (12, p. 2). 

It is proposed that the nurture-nature theorists of a quarter of a century 
ago minimized the importance of nurture, because of their ignorance of 
methods of testing. The effects of radio, extension of education, travel and 
general mental horizons were too vast to be included in experimental designs; 
consequently, intimate factors which emerge from the longitudinal records 
were missed. Pressey further decries the fact that “studies of great men have 
been unduly dominated by concepts of constitutional genius, or special 
pathology (17, p. 160). 

Lorge is definite in asserting that “since there is a positive correlation 
between schooling and intelligence test scores, it must follow that the older 
members of the population are at the same disadvantage, not only because 
of their remoteness from schooling, but also because they have had less of 
of it” (12, p. 5). 

Truddenham, collaborating with Lorge, indicates the difference in results 
of his tests of World War II veterans who made a median score of 104, and 
the median score of the World War I draftees which was 62. The median 
for the 1940-45 soldiers was at the 88th percentile of the 1917-18 distribution, 
and he interprets the difference in scores as being indicative of the amount 
of education the two groups of soldiers had received. He concludes that 
the present population is superior in mental test performance to the popu- 
lation of a generation ago, and that a large proportion of this superiority 
is a consequence of more and better education for more people (12, p. 5). 

In his discussion, regarding the misconception which has occurred by 
confounding intelligence with education, Pressey sides with Lorge and 
Truddenham. He agrees that the findings of 1930’s when older adults tested 
distinctly lower was a true picture of their lower literacy at that time. He 
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contends that “the term literacy clearly implies that such ability can be 
increased in the general population by education and really means that the 
reader may in a very practical sense make himself more intelligent (17, 
р. 637). He asks, “15 not the literacy needed at 20 somewhat different from 
that needed at 40, or 60, or 80?” (17, p. 637). 

If we examine statistics, critically, as Lorge did, we find that they support 
the argument in favor of the position that it is often a lack of education, 
rather than a decline of intelligence that is evident in the performance of the 
aging. The national census of 1950 shows that the median years of schooling 
completed for persons in the age range 55 to 64 was 8.4; among these 65 
years and over it was 8.2. On the basis of these figures Lorge concludes, 
ч... it is obvious that the relatively limited schooling of the older adults 
may result in an over-generalization about intelligence which has less to 
do with mental ability as such than the diminishing educational opportunities 
afforded in childhood and youth” (12, p. 5). 

The following figures concern the literacy of a sample of the population 
who were enrolled in certain types of group adult education in 1957. 

Functionally illiterate 


9,116,000 
With 8th grade education 20,567,000 
With only high school education 30,710,000 


These figures are quoted because of representing a total of over sixty million 
with only high schooling, or less than that (11, p. 260). 

Another set of figures supplied below sh 
about the decline of intelligence of the aging population. We can contrast 
1890, when seven per cent or in figures 387,813, only, of the population of 
secondary school age were in secondary schools, with 1950 when 75 per 
cent or 6,427,042 were in attendance. Pressey asks, satirically, "Is it any 


wonder that in testing the aging population that they show a decline icu OF 
an education that they never received?” (17, p, 166). 


C. Авплтү As RELATED TO THE ENVIRONMEN 


OF THE AGING 


The Department of Labor indicated it takes the view that ability is 
ageless and this attitude is based on the 


force. Statements are made to the effect 


ows the erroneous deductions 


T AND PERSONALITY 
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Pressey et al. consider abilities as demonstrable competencies of various 
types which are of wide usefulness, and they think also that these compe- 
tencies are the result of each organism’s growth in its own environment. 
They quote Wechsler to the effect that general physical reduction in reaction 
speed caused performers to fail to reach, in the time allowed, tasks that 
could have been solved by their ability. The curtailment in performance is 
explained by the fact that intelligence cannot be equated with intellectual 
ability, but must be regarded as a manifestation of the personality as a 
whole (17, p. 114). 

The basic assumption of Pressey’s contention is that there is a relationship 
between socioeconomic status and ability, and especially the adult abilities 
which are portrayed as increasingly to be more related to socioeconomic 
status, the longer they live with that status. “Very limited rural, or poverty, 
stricken environments might be expected to continue the curves” (17, p. 110). 
Sundry studies have shown the inadequacy of conventional tests because 
of the emphasis on language, for measurement of the abilities of persons 
in a different culture. The substantial weight of most tests is in favor of 
the middle, and upper, socioeconomic classes (17, p. 111). 

Watson reminds us that personality and intelligence are not synonymous. 
He calls attention to the narrowing methods of studying the aged: “What 
happens to Sheldon’s cerebrotonics, somatotonics, and viserotonics, when age 
takes its toll? What happens to the Oedipus drama in the aged? The 
Gestalten of many personality traits must be remembered in studying the 
aging process” (25, p. 311). In line with Watson’s thinking, Pressey attests 
that dimentia are not simply, or primarily, a loss of reason, but rather diseases 
of the entire personality, because the “irrationality involves a variety of 
emotional, sensory, and attitudinal, as well as more narrowly intellectual 
Phenomena” (17, p. 158). 


D. MEASURING INTELLIGENCE IN THE AGING 


A distinction between the slowing down process accompanying aging and 
the decline in ability, or between the use of the terms speed, and ability 
is drawn. Lorge argues that many individuals, especially in the older age 
range, either because of psychological slowing down in personal tempo, or 
because of time limits, may underestimate their ability (12, p. 4). 

Dissenting from the bulk of evidence to the contrary, Shock asserts that 
there can be no doubt that the average scores attained on intelligence tests 
diminish with increasing age, with the decline in average scores commencing 
in the twenties and continuing at an increasing rate up to the age of 60. 


180 JOURNAL OF GENETIC PSYCHOLOGY 
% 


However, he concedes that the extent of the nature of the decline їп per- 
formance beyond the age of 60 is still uncertain; since adequate samples of 
adults in this age range have not been systematically tested. He supports 
the conclusions of other researchers that the age change in performance 
varies considerably in different subtests. For instance, the decrement is 
very small on vocabulary information and similarity test items; in contrast 
there is a significant decline in performance on numerical computations, 
common sense, opposites, series completion, picture arrangement, digit symbols, 
and analogies problems (21, p. 358). 

The implications of Shock’s study is that no mass decline in performance 
in all subjects, or abilities, occurs and it points to the fact that whatever 
decline there is concerns those areas not in active use by 

Investigators of adult abilities who have used 
been struck by an apparent decline of test scores 
the basis of the largest collection of such data in 
investigation, under Professor Yerkes’ chairmanshi 
hesitated to posit an age-score decline. 
might be accounted for by factors of 
specifically (15, p. 208). 

Miles further reports having scored the item information test, for 30 
persons in each decade from 20's to 70's, in which recognition, rather than 
recall, is required and no problems involving new materials are presented 
for recognition. The results show that scores, “rise definitely to a peak in 
the 40's and 50's to fall again to the early maturity level in the 70's" (15, 
p. 208). 

In a study of learning abilities, three groups of 40 individuals, age 12 
to 17, 34 to 39, and 60 to 82 were compared with regard to original 
Two major tasks and three types of verbal learning w 
are told that the average performance of the three groups was stated in 
terms of the degree of deficit of the older learners as a function of the type 
of learning material. With the verbal learning tasks, the amount of deficit 
of the aged increased in the following order: paired associates, 
material, false products (18, p. 283). 


In discussing the significance of testing intelligence b 


the average adult. 
"intelligence" tests have 
after early maturity, on 
the United States army 
P. Yet the investigators 
It was suggested that the phenomenon 


differential selection rather than age 


ability. 
ere employed, We 


nonsense 


closely examined, neither increase, nor decrease, i 
when there is some evidence of a decline, 
fact that because vocabulary is little affecte 
formal training, both as to content 


up to sixty 
an important 
Paration from 
s with age, it 


He has indicated 
d by increasing se 
and setting which come 
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could be used as an adequate device for determining adult intelligence (22, 
p. 254). 

Vincent concluded that the relation between age and decline is linear. 
However, he expostulates, “The change in performance with age is in part 
a function of the nature of the ability measured and the type of test em- 
ployed” (8, p. 137). Brown and Ghiselli report, an increase in arithmetic 
score of about half a standard deviation from 20 to 50 years of age (8, 
p. 131). Ghiselli, who used two devices as measures of intellectual ability, 
Analysis of Relationship, and Self-Descriptive Inventory, deduces that there 
is no change in average score during the span of years from 20 to 60. He 
further states that the ability of older persons is equal to that of younger 
ones. However, with increasing age there is some decrease in variability. 
Proportionately, fewer older persons make either higher or lower scores than 
do younger persons. Older persons, therefore, are more like each other than 
are younger persons (8, p. 137). 
| On the basis of his studies, Ghiselli refutes the notion of a general reduction 
in intelligence with age which is so uniformly reported in the literature. 
He asserts that this belief does not hold with all individuals nor with all 
devices for measuring intelligence. He agrees with Lorge in stating that 
when the psychological functions measured are very high mental processes, 
When no pressure of time is present and the persons involved are superior 
adults, there is no change in ability from maturity to 60 years of age. (8, 
р. 137). The implications from these conclusions are far-reaching because 
they establish a relationship, which is often overlooked, between the imperfect 
methods employed generally in testing the intelligence of the aging popu- 
lation and the fallacious conclusions of many studies. 

On neither of his tests that were administered to 628 and 795 individuals 
Tespectively, ranging from 20 to 65 who had completed at least one year of 
college did Ghiselli find a downward trend in scores with increasing age. 

9 relationship was manifest between age and intellectual ability in this 
Study (8, p, 141). 

aven has asserted that a clear distinction has been made between a 
Person's capacity to reason by analogy, and his ability to recall information; 
and the two components of intelligence have been assessed separately. His 
&raph I shows that by 14 a child has reached his maximum in trainability 
and that after the age of 30 a person's ability to understand a new method 
of thinking, employ new methods of working, and adjust to a new environ- 
ment "steadily decreases:" an exception is illustrated in graph II, however, 
in discussing people who are above the average in ability, he claims that 
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after the age of ten there is also an increase above the rate at which ability 
would normally increase. However, even up to the age of 60 there is a slight 
increase in the test scores for people of superior ability, etc. (19, p. 16-17). 

One of the absurdities of our generalization about intelligence, in Pressey’s 
opinion, is that we are comparing factors that are not comparable. We 
compare intelligence that we do not know with emotions in the hope that one 
variable that we do not understand will give us understanding of the other 
which is also in the realm of our ignorance (17, p. 131). 


E. Dors INTELLIGENCE DECLINE? 


Berowitz found that resistance to decline is characteristic of change with 
age on all subtests of the Wechsler-Bellevue. He attests that it may probably 
be found in the measurement of all psychological function that decrease in 
efficiency with increasing age . . . decrease is greater in 20 years preceding 
age 60 than 20 following. The same results are obtained in comparing 
15 years after (3, p. 74). This study could be contrasted with one made 
by Demming et al. “The results on tests that were given indigenous to 
adult life show the middle aged and older did substantially better than the 
young adults.” They reiterate some of the already discussed problems of 
testing the aged, and the following questions: “Does intelligence decline? 
Did we test prior to the senile state? Are we testing with tests indigenous 
to young populations?" (17, p. 112-113). 

Bromley disagrees with Lehman's ideals and states: 


Although loss of intellectual efficiency with age does not account for 
the decline in quality, or quantity of creativity output, it does account 
for the major part, hence contrary to Lehman's arguments the decline 


of adult intelligence is a potential factor in the reduction with age 
of creative intellectual output (5, p. 80). 


Bromley's conclusions are materially refuted by Owens, in one of the 
very few longitudinal studies in this area. Owen's problem concerned the 
age changes in mental organization after an interval of 31 years, He 
examined 127 male freshmen at Iowa State College, using the Army Al 
Examination Form 6. Each matrix of subtests intercorrelated was fact 
by the method of principal components and the two sections were compared. 
He concluded that “there was a large amount of “С” Present in the test 
results of the present subjects at mean age of 51 (1950) than at mean 
age of 19 (1919), (16, p. 296-302). 

The prediction is ventured by Pressey that improved testing will 


h 
greatest total score around 30 (as does the 1955 Wechsler. even Шош], 


рһа 
огей 
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it is believed to be too narrow in nature) with good level maintained to 
old age and some subtests even rising (17, p. 158). 

A most vital point, of clarification in the labyrinth of research, in the areas 
under consideration is contributed by Thorndike in his distinction between 
“learning” and “learning performance.” He indicates that although he had 
demonstrated the rate of learning decreased gradually after 25, he conceded 
that later investigation by Jones and Hiles, made it probable that the decline 
in amount done is not much more than 1 per cent per hour per year in 
the age range from 45 to 70. Thus Thorndike in his use of the concept 
of amount per hour, Lorge interprets clearly, distinguishes between learning 
rate (as efficiency or performance) and learning ability (as power or po- 
tential). From the theoretical, as well as the practical, point of view, the 
distinction between performances and ability is fundamental. Learning is 
the power to learn; while learning performance is a function of the cir- 
cumstance under which a person performs (12, p. 1-2). 

In assessing certain types of current intelligence tests, Lorge resolved, 
“In general, the trend during the last three years has been toward the devel- 
opment of so-called short-form emergency, ог rapid methods of appraising 
intelligence. While such methods may have value in the speedy classification 
of personnel, the resulting tests tend necessarily to become less reliable, less 
valid, and less global.” He deplores the fact that the naive interpretation 
of intelligence scores is being continued; despite the fact that there are few 
Studies pointing up the influence of experience, training, schooling, and 
temedial reading on such scores (14, p. 326). 

When Lorge applied his correction for the penalties, that age forced on 
speed-power intelligence tests scores, to the studies by Jones and Conrad, 
and Miles and Miles, he records that the adjustment scores do not show the 
declines reported in these researches (13, p. 104). 

Whenever learning ability is measured in terms of power ability without 
Stringent time limits, the evidence is clear that the learnability does not 
change significantly from 20 to 60. Bright people do not become dull by 60, 
nor do dull people become moronic at sixty. Lorge’s striking conclusion 
based on his research is to the effect: “Ап individual at 60 can learn the same 
kinds of knowledge, skills and appreciation at 60 that he could at 20 years 
of age.” Owens, Corsini and Berkowitz all indicate that many intellectual 
functions do not decline with age and that such abilities as information and 
work knowledge even show a continuous improvement well into later 
adult years (14, p. 326). 

Birren puts the matter quite aptly in expostulating. “Both cross-sectional 
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and longitudinal studies may be confronted with questions about differences 
in populations of the same age in different generations. . . .” He lends 
support to the opinions of other authorities in stating that it is reasonable 
to suspect that many differences between young and elderly persons are not 
due to aging but to differences arising from shifts in nutrition, nature of 
physical environment, education, public health, and attitudes (4, p. 23). 
As a result of his study of a group of university faculty men, the older 
group being 60 or above, and the younger 25-35, with some c 
on the basis of professional specialization, Sward reports that 
significant difference in favor of the younger men. 
to the factors of disuse and the antifactor of the 
substantiates many other instances cited in this p 
scales used simply do not divorce themselves fro 
and experience.” He considers the older men’s fi 
knowledge and occupation, 
asserts: “Ап impairment of 


omparability 
there was a 
These losses he attributes 
particular test used. He 
aper, to the effect, “The 
m the effects of learning 
eld of interest, specialized 
as pertinent to their performance and finally 


the higher mental Processes is by no means an 
invariable concomitant of the years beyond sixty” (23, p. 478). 


F. CONCERNING SAMPLES 


The question of reliability in the choice of sam 


ples and methods of con- 
ducting experimental studies leaves an 


y kind of data in support of general 
decline very thin indeed. Shock points out that very few studies have been 


made in which the same subjects have been retested after a lapse of time 
and that most of the tests are inadequate to differentiate changing abilities 
at the upper levels of intelligence (7, p. 91). Concerning the difficulty of 
choosing the samples for standardization, Wesman thinks that there is 
bias in the representativeness of the sample. “Those who were most readily 
available to the examiners were singularly unrepresentative” (26, p. 216). 
This idea of the inadequate methods of testing is pursued further by 
Watson in a striking way. He reports the facts that psychological studies 
of aged psychiatric patients are in main confined to clinical observations and 
research investigations of the personality of the nonpsychiatric aged indi- 
viduals is almost nonexistent. He further states that psychiatric studies of 
the aging, moreover, partake of the weakness of much clinical psychiatric 
research—exclusive concern with the patients, grouped by diagnostic labels 
derived from an outmoded nomenclature (25, р. 310). 
. Granick, in his review of the old research literature (1927-1949) on the 
intellectual and personality function of people beyond the age of 40, indicates 
that there is a marked paucity of reliable information in many areas. On 
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the basis of reported findings which are not recent, he records that overall 
intelligence test performances show a marked progressive decline in relation 
to increase in age. However, on subtests such as vocabulary, general infor- 
mation and reasoning problems, in which speed is not a factor, older adults 
achieve as well as younger subjects. Memory functioning, efficiency of 
performance, and tasks involving relinquishing of old habits, however, are 
found to be difficult for old people (9, p. 55). 

Pressey is definitive in asserting that the need for longitudinal studies is 
generally recognized and he is climactic in saying that the much glorified 
normal distribution ought to apply also to the aged, or aging, in this matter 
of intellectual ability (17, p. 118). 

Commenting on the difficulty of locating and testing typical samples of 
adults, Thorndike shows that though adult tests are available, it is excep- 
tional to find norms for representative adults provided for them. The great 
bulk of the tests, standardized upon adults had clearly been upon selected 
groups, he atests. Most adult tests represent norms for college students and 
hundreds of investigations have been made upon intelligence in college groups 
(24, p. 76). 


G. SuMMARY 


Basing his opinions on experimental data, Lorge predicates that attitudes 
and interests determine the maintenance of intelligence. By underestimating 
their ability, the aging inhibit the continuance of the learning process. 
Interest, he proved, can be taught and learned at any age. Lorge submits that 
disliking any task is tantamount to prohibiting the learning of it. He con- 
cludes that people over forty learn almost as well as younger adults. 

Thorndike supports the thesis that vital interests do not dry up with aging, 
while Pressey views the matter as a shift rather than a decline in interest. 
This latter concept is what Lorge characterizes as the crystalization of values 
learned in the early years. 

Pressey considers the changes in the personality of the aging not so much 
a matter of biological decline as of social and psychological attitudes. They 
Protect themselves by not venturing forth. His ideas are supported by Lorge 
Who constantly stresses the significance of situational factors. 

When learning is measured in terms of goodness rather than sheer 
quickness, Lorge observes, the learning curve does not show a decline for 
Successive ages. He refutes the prevalant notion that aging and decline in 
intelligence are synonymous, in citing the fact that there is an indisputable 
Correlation between schooling and intelligence test score. The older popu- 
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lation is at a disadvantage both in being further away from schooling and in 
having had less of it. Pressey asks satirically is it any wonder that the 
aging show poorer performance when measured in an education that they 
have never received. 

One of the studies which demonstrates the significant correlation between 
ability and education concerns the contrast in the performance of veterans of 
World War I and World War II. The superior education of the latter 
was correlated with their superior performance on the intelligence test. 
Some studies demonstrate the inadequate methods of measuring ability, or 
the mistaken concepts concerning intelligence. Pressey intimates that we 
compare intelligence which we do not understand with emotion which is 
also in the realm of our ignorance. 

Another triad of opinions is offered to enhance the opposition to current 
naiveté concerning the decline of intelligence in the aging. Ghiselli found 
no relationship manifested between age and intellectual ability in his study. 
Raven made the point that people who are above average in ability show an 
increase in intelligence even up to the age of sixty. Shock emphasizes that 
no mass decline in all subjects or abilities is evident in all areas, but rather 
in those areas not in active use by the average adult. 

The difference in the performance between young and elderly persons, it is 
suggested, is not due to aging but to the difference arising from shifts in 
nutrition, nature of physical environment, education, public health, and 
attitudes. Pressey proposes that improved testing will show greater total 
score around thirty with good level maintained to old age and some subtests 
even rising. Evidence tends to indicate that samples of the aging population 
earned higher scores on certain types of tests. On subtests such as vocabulary, 
general information, and reasoning problems, in which speed is not a factor, 
older adults achieve as well as younger subjects. It has been proposed that 
since language is little affected by increasing separation from school it could 
be used as an adequate device for measuring intelligence. 

A distinction has been made between learning rate, (as efficiency or per- 
formance) and learning ability (as power or potential), When learning 
ability is measured in terms of power ability without stringent time limits, 
the evidence is clear that learnability does not change significantly from 
20 to 60. Bright people do not become dull at 60 nor do dull people become 
moronic at 60. To continue learning may keep mental ability limber and 
maintain habits of wide application. Owens, Corsini and Berkowitz all 
indicate that many intellectual functions do not decline with age and that 
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such abilities as information and work knowledge even show a continuous 
improvement well into later adult years. 


15. 


23. 


24. 
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AGE DIFFERENCES IN RELATIONS BETWEEN CFF 
AND APPARENT MOTION* 


Section on Aging, National Institute of Mental Health 


Jack Botwinick AND ЈоѕерН Е. BRINLEY 


A. INTRODUCTION 


Critical flicker fusion (CFF) involves intermittent stimulation by a single 
light source. Apparent motion (AM) involves the intermittent stimulation of 
two or more light sources in specific phase relations. It would seem, therefore, 
that thresholds for CFF and AM would likely be related. One purpose of this 
study was to examine this possibility. 

Thresholds of CFF are known to be lowered with advanced age (1, 2), as 
are thresholds of AM (3). A second purpose of this study was to determine 
whether, if AM and CFF thresholds were related, their relation would be 
the same in advanced age as in earlier life. 


B. METHOD 
l. Subjects 


The Ss were 43 volunteers of two age groups. The younger comprised 27 
Ss aged 18-27 years, and the older group comprised 16 Ss aged 63-80 years. 
Median ages were 20 and 71.5 years respectively. All Ss were community 
residing and in apparent good health. Two Ss in the elderly group and four 
Ss in the younger group were women; the remainder were men. 


2. Apparatus 


| The electronic apparatus employed involved two circular sources of light 
illuminated by Sylvania glow modulator tubes (1B59/R113013). The ap- 
Paratus permitted constant flicker rates with variations in on-off ratios, and 
in cycles per second from 1 to 60. The light dark ratio of 50-50 was used. 

he two glow tubes were mounted side by side in a wood board painted 
flat black so that only the two circular light sources were seen by S. Each 
light source was approximately 1/8 inch in diameter and the two were 


Separated approximately 1 and 3/8 inches from the two centers. The glow 
—À я 


en Recommended for publication by James E. Birren of the Editorial Board, 
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of the tubes were seen as a rose or peach color and was viewed in a fully 
illuminated room from a distance of approximately 7.5 feet, subtending an 
angle of one degree of visual arc. 


3. Procedure 


For CFF, one of the two circular light sources was hidden by a flat 
black cover made of the same type of wood board as the one in which the 
glow tubes were mounted. S was shown exposures of obvious flicker and 
obvious non-flicker, and told to say “yes” to flicker and “по” to the fusion 
state. 

Each $ gave three “correct” responses before an ascending series for 
threshold determination was made. Each $ was then given 14 additional 
series; seven were ascending and seven were descending series, given in 
quasi random order. The flicker stimulus was presented for 2.5 seconds with 
an interstimulus interval of 4.0 seconds. The threshold for each $ was com- 
puted as the median of the 15 series. 

For AM, the two light sources were used with the same exposure and 
interstimulus durations as with CFF. The two light sources were completely 
out of phase, and thus, were presented with twice the cycles per second as with 
the one light source of CFF. 

It became clear in preliminary experimentation that Ss appeared to use two 
types of criteria for judging AM. Some Ss appeared to report AM only 
when they perceived transit across the gap of the two light sources. Some Ss 
appeared to report AM with any type of motion. The result made for wide 
individual variation and it was decided to structure the tasks to capitalize on 
the two apparent modes of judgment. Accordingly, two AM thresholds 
involving two types of instruction were obtained. 

In the first AM determination, always made after CFF, S was instructed 
to say, “yes,” when he perceived “any motion in the left-right dimension—as 
though one or both the lights appeared to be moving in and out from the 
center." $ was encouraged to use this criterion of any motion when it ap- 
peared as if he was not doing so. As in CFF, the median threshold of 15 
series of ascending and descending orders was used. These thresholds will be 
referred to as АМ}, as differentiated from АМ» which followed for each 8. 

For АМ» S was instructed to “say, ‘yes,’ when the lights appear to swing 
completely across the gap and to say ‘no’ when this does not occur even 
though they appear to move in and out from the center.” Here also, 15 
ascending and descending series were given and the median threshold used 


for each $. 
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С. RESULTS 


The results of this study were presented in Tables 1 and 2. It may be 
seen in Table 1 that thresholds of CFF and of AM, were significantly 
correlated in the elderly group, but the correlation of the measures in the 
young aged group was short of statistical significance. Conversely, thresholds 
of CFF and АМ» were uncorrelated in the elderly group, but significantly 


TABLE 1 
Propucr Moment CORRELATION COEFFICIENTS AMoNG Two MEASURES ОЕ APPARENT 
Motion (AM,), (АМ»), AND CRITICAL FLICKER Fusion (CFF) 


Age 
Elderly Young 
CFF-AM, .80* 34 
CFF-AM, 02 49* 
AM,-AM, .09 43 


Т Significant beyond the 1 per cent level; remaining correlation coefficients not 
significant at § Per cent level. 


correlated in the younger group. Measures of AM; and АМ» were uncor- 
related, 

In Table 2 it may be seen that the mean threshold of CFF was significantly 
lower in the elderly group than in the younger group (5 < .01 by t-test), but 
that this was not the case with either of the two measures of apparent 
motion (р > .05). 

These results do not include the data of Ss who failed to report measurable 
thresholds in all three tasks. One young and two elderly Ss did not report 


TABLE 2 
Two THRESHOLDS oF Apparent Motion (AM,), (AMg), AND CRITICAL FLICKER 


Fusion (CFF) iN RELATION TO AGE 


Cycles/Sec. СЕЕ* AM,** AM,** 
Elderly 
(М = 16) 
Mean 25.2 20.0 6.8 
Median 24.5 21.5 5,5 
SD 2.5 64 3.9 
Young 
N=27 
Mean 324. 22.6 5.0 
Median 32.0 24.0 5.0 
SD 2.5 8.0 1.8 


Ы Mean difference between age groups significant at 1 per cent level. 
A ean difference between age groups not significant at 5 per cent level. 
1 and AM, mean difference significant at 1 per cent level for both age groups. 
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movement іп AM,, and one elderly S failed to report movement in either of 
the AM tasks. When the data of the three Ss who reported movement in 
АМ but not AM, were included, the correlation for the young group be- 
tween CFF and АМ» dropped to .27. The remaining data of Tables 1 and 2 
remained essentially the same. 


D. Discussion 


This study was performed to investigate two questions. One involved the 
relation between critical flicker fusion and apparent motion, and the second 
involved differences between two age groups with respect to the relation. It 
was found that CFF and AM were related under some conditions, but not 
under others. The correlational results with respect to age groups were 
unanticipated and puzzling and, therefore, whatever interpretation may be 
imparted to these data must be regarded as tentative. 

The two threshold measures of AM (any and transit motion) were un- 
correlated and reliably different. It is clear from this that the instructions 
emphasizing different criteria of judging motion were different and inde- 
pendent for the Ss. For elderly Ss, the criteria of judging any apparent motion 
(АМ;) and judging flicker were related but the criteria for judging transit 
motion (AM) and flicker were not. The converse appeared to be the case 
for young $$, although here it might be reasonable to regard the two cor- 
relation. coefficients involving CFF as similar, suggesting a low degree of 
correlation between CFF and both types of AM. 

It is not clear why for the elderly, CFF was highly related to any 
apparent motion but unrelated to transit motion. It is especially unclear 
when it is considered that thresholds of both types of apparent motion were 
not markedly different between the two age groups. This lack of clarity, 
however, in no way modifies the empirical data. Interpretations must take 
into account the order in which the procedures were administered as well as 
the instructional sets of each of the procedures. 


E. SUMMARY 


Thresholds of CFF and two types of apparent motion were obtained on 
Ss in two groups. This was done to determine whether the thresholds were 
related, and if so, whether the pattern of relation was the same for both 
groups. One apparent motion threshold involved Judgment ofany mono 
(AM) and the other involved judgment of a transit type of motion (AM3). 
Ss were 18-27 years and 63-80 years. Statistically significant correlations 
were found between CFF and AM; in the old group, and CFF and AM; in 


the young group. 
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THE EFFECT OF OBSERVATION ON CHILDREN’S REPRE- 
SENTATION OF THE SPATIAL ORIENTATION 
OF A WATER SURFACE*? 


Institute for Social Research, Oslo, Norway 


Jan SMEDSLUND 


A. INTRODUCTION 


In their book “The Child’s Conception of Space,” Piaget and Inhelder (5) 
describe certain phenomena relating to children’s representation of horizon- 
tality. A number of children, between four and 11 years old, were shown 
Some pictures of variously tilted bottles, and were asked to draw the water 
surface in these bottles. They were also asked to point out the correct one 
among sets of differently drawn model pictures. It turned out that children 
up to seven-eight generally did not have a conception of the invariant 
horizontality of the water surface. This very slow development is in ap- 
Parent contrast to the fact that tilted water and milk bottles are among the 
frequent daily experiences of children. Even more striking was the observation 
that children who did not have any concept of horizontality, apparently did 
not seem to profit at all from a period of close observation of the water 
surface in an actual bottle that was tilted in all directions. Only children 
who already showed some beginnings of a conception of horizontality, did 
Profit somewhat from direct observation. 

Piaget and Inhelder interpret these findings in terms of their theory that 
there is never any direct feedback from the external world, and that the 
feedback always is determined by the way the subject assimilates the situation. 
The subject can only observe horizontality and deviations from it if he 
already has д schema of horizontality, and in the absence of this schema, no 
amount of observation will influence him. He is enclosed in an evil circle from 
which he can only emerge when the progressive development of spatial 
Concepts gives rise to the beginnings of a schema of horizontality, which then 


may be empirically confirmed. 
_—— 

^ Received in the Editorial Office on April 14, 1961. 

A relevant unpublished study by Mlle. P. Dadsetan is referred to in Les 
Mécanismes Perceptifs. J. Piaget, pp. 222-226 (Paris: Presses Universitaires de 
France, 1961). The results appear to confirm the present one with respect to 
representation, and, in addition, indicate that even simple perceptual estimates of 
orizontality are difficult at five-six years. 
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This original study by Piaget and Inhelder was conducted by means of 
Piaget’s flexible “méthode clinique” and the results were not reported in 
extenso. We have repeated the study in a more systematic and objective 


manner. 
B. PROCEDURE 


Twenty-seven five- to seven-year-old children in a nursery in Oslo 
participated as subjects. The design involved a pretest, a period of observation 
and a posttest. Each subject was first shown a picture of a bottle half-filled 
with water, and was asked to notice the position of the water in the bottle. 
Then six pictures of bottles tilted in various directions were presented, one 
at a time, and the subject was asked to draw the water surface in each 
case. See Figure 1. 


D 0 r£ Sel 


FIGURE 1 
Tue Six Drawinc-Test PICTURES 


Then a flat bottle half-filled with ink-water was presented. The subject 
was asked to pay close attention and the experimenter slowly tilted the 
bottle in steps of about 30° each time, with a brief period of rest in each 
position. The movement was continued 360°. After this, the initial six 
pictures of tilted bottles were presented again, and the subject was again 
asked to draw the water surfaces. 

Finally, three sets of respectively eight, seven and eight model pictures 
of ink-water in a bottle were shown, and the subject was asked to point 
out the correct picture in each set. See Figure 2. 

The scoring was open to a certain ambiguity, since it was sometimes 
difficult to decide whether a drawn line was approximately horizontal or 
not, and whether a drawing was improved from pre- to posttest or not, In 
order to make the procedure as reliable as possible, two judges scored the 
material independently. In the case of changes from pre- to posttest the 
categories of "better," "unchanged" and "worse" were employed. With 
six pictures and 27 subjects there were a total of 162 judgments to be made. 
'The two judges agreed on 84 per cent of the cases. After some discussion and 
closer inspection of the drawings, agreement was reached on the remaining 16 


per cent. 
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THe Moprr-CHoicE PICTURES 


In the comparison between drawing on posttest and choice of model 
Picture, the same ambiguity occurred. With the three categories “drawing 
better”, “equal” and “choice better,” the two judges agreed on 83 per cent 
of the 81 comparisons, and agreement was reached on the remaining cases 
after discussion and closer inspection. 


C. RrsuLTS 


The number of subjects with frequencies of correct drawing in the pre- 
and posttests as presented in Table 1. 

The data in Table 1 show that one third.of the subjects had no drawings 
correct in the pretest and only two subjects had all six correct. In the 
Posttest there was a certain shift toward higher values in the middle 
categories, but the total number of subjects with no correct drawings and 
with all drawings correct remained unchanged. 


TABLE 1 
UMBER OF SUBJECTS WITH VARIOUS FREQUENCIES OF CORRECT DRAWINGS IN THE 
PRE- AND POSTTESTS (N =27) 


THE N 


Number of correct drawings 0 1 2 3 4 5 6 
Frequency on pretest 9 8 5 2 1 0 2 
Frequency on posttest 9 3 8 2 3 0 2 
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The changes of the individual subjects may be represented in terms of 
changes in number of correct drawings and in terms of the more sensitive 
measure of number of improvements vs. deteriorations. Table 2 presents 
the outcome of a comparison based on the former measure. The 25 subjects 
who had less than a perfect score in the pretest are divided into those 
who had no correct drawings in the pretest and those who had at least one 
correct drawing. 

Table 2 shows a clear difference in the relative frequency of increment 
in number of correct drawings in the two groups. As to the size of the 
TABLE 2 
Tue NUMBER OF SUBJECTS WITH ZERO AND WITH ONE OR More CORRECT DRAWINGS 


IN THE PRETEST WHO Increase Vs, Do Nor INCREASE THEIR NUMBER 
OF Correct DRAWINGS FROM PRE- TO POSTTEST (М —25) 


Number of correct 
drawings in pretest _ 


0 S1 
——— Q'! A CN — EN 
Improvement 1 9 
No improvement 8 7 


individual changes it should be mentioned that nine subjects had one more 
correct drawing and one subject had two more correct drawings. In terms 
of general improvement in drawings the difference between the two groups 
is even more pronounced. The results are shown in Table 3. 

TABLE 3 
Tue Presence Vs. ABSENCE OF IMPROVEMENT IN AT LEAST OnE DRAWING FROM PRE- 


TO POSTTEST IN THE GROUPS WITH No Correcr DRAWINGS AND WITH AT LEAST 
One Correct DRAWING IN THE Pretest (N = 27) 


Number of correct 
drawings in pretest 


0 51 
At least one improvement 1 15 
No improvement 8 1 


The data in Table 3 show that nearly all the subjects who have no correct 
drawings in the pretest, do not profit at all from the observations of an 
actual tilted bottle, whereas nearly all the subjects who showed some initial 
traces of horizontality, do improve their drawings somewhat. 

The data on the relative difficulty of the six drawing-test pictures and on 
the improvement on these pictures from pre- to posttest are shown in Table 4. 

Table 4 shows that pictures no. III and VI are clearly easier than the 
others and even have a tendency to improve their relative superiority from 
pre- to posttest. 


т 


i 
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TABLE 4 
THE NUMBER ОЕ CORRECT DRAWINGS OF THE SIX TEST PICTURES IN PRE- AND POSTTEST 
Picture 
I II ш IV у VI 
Number correct 
in pretest 4 5 11 + 2 14 
Number correct 
in posttest 6 4 16 3 4 16 


Finally, we will report the findings concerning the choice among model- 
figures in the posttest. Table 5 shows the results of a comparison between 
drawing and model choice. 

It may be gathered that the two tests are about equally difficult on the 
average. On the other hand, pictures I and V are clearly favorable to the 
choice-test and picture II to the drawing-test. Inspection shows that perform- 
ance on the two tests is not very highly correlated; however, it is difficult 


TABLE 5 
Tue Frequency or “DRAWING BETTER THAN CHOICE,” "DRAWING AND CHOICE EQUALLY 


Соор,” AND “CHOICE BETTER THAN DRAWING" (N—81) 
e———— S N MANWINGT шү 0000 08 


Picture 
I II у Sum 
Drawing better 7 14 7 2$ 
Equal 8 7 9 24 
Choice better 12 6 11 29 


to find any exact measure of this interrelationship. The number of correct 
drawings and choices is too small to allow one to calculate a meaningful 
correlation in terms of correct уз. incorrect performance. The irregular and 
sometimes curvilinear drawings and model-figures makes it impossible to give 
any simple quantitative estimate of amount of covariation. 

The relative frequency with which the alternative model-pictures are 
chosen, is Presented in Table 6. The results show that the correct figures 


TABLE 6 
FREQUENCY OF CHOICE OF ALTERNATIVE MODEL-PICTURES 
(Nos. 6, 11 and 20 are correct) 


Pictures 
Model pictures 1 2 3 4 5 6 7 8 
f 3 5 4 7 2 3 2 
Model pictures 9 10 11 12 13 14 15 
f 5 0 4 3 7 2 6 
Model pictures 16 17 18 19 20 21 22 23 
f 4 3 3 6 4 1 3 3 
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are not chosen with any outstanding frequency. Even figures which depart 
radically from what is felt as reasonable by adult standards, are chosen 


fairly frequently. 
D. Discussion 


The results generally support the conclusions of Piaget and Inhelder. The 
general absence of a representation of horizontality in the given age group 
was verified. Likewise we have observed the intermediate stage of develop- 
ment where the child understands horizontality only when the bottle is 
lying on its side or standing on its head (5, p. 384). Finally, the absence of 
learning in children who have no initial conception of horizontality was 
clearly confirmed, as was also the limited improvements of those who have 
initial traces of a concept of horizontality. 

The comparison between drawing and model-choice shows that, although 
the average difficulty is equal, the individual pictures seem to be of unequal 
difficulty in the two tests. 

The apparent variations in the relative difficulty of drawing and choice 
from one picture to another, and the small number of pictures (three), 
prevents us from drawing any conclusions as to the relative difficulty of draw- 
ing and choice in other situations. Furthermore, the absence of a high inter- 
correlation between the two tests indicates that they cannot be very pure 
measures of the same underlying factor (“representation of horizontality”). 
Further research is needed to reveal what processes are involved in the 
responses to the tests. 

The absence of effects of the period of observation on those subjects who 
showed no initial traces of a conception of horizontality, seems to be of some 
theoretical significance. The results support the general point of view that 
learning cannot be conceptualized in terms of a simple empiricism, where 
the organism acquires habits or expectancies as a function of direct contact 
with the external world. Instead, every contact with external reality is 
patterned according to the existing schemata of the subject. Thus, to the 
subject, his representation of the water surface is not contradicted by his 
perception of the water surface in the actually tilted bottle, because neither 
his representation nor his perception involves a placing into relationship of 
the water surface and the surface of the supporting table. This placing into 
relationship (mise-en-relation) probably occurs as a part of a gradual 
process of organization of the subject's representation of space. The real 
water surface (distal stimulus) may be horizontal and the projection of the 
lines of the water surface and the table surface on the retina (proximal 
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stimulus) may be parallel; nevertheless, the subject who has no schema of 
horizontality will remain uninfluenced by any confrontation with these 
stimuli. Some recent studies in other areas have shown an analogous absence 
of effects of empirical control in the absence of relevant supporting schemata. 
Cf. Greco's (1) study of the learning of complex empirical rules, Morf's 
(2) study of logical inclusion and Smedslund's (6, 7) studies of transitivity 
of weight, and of multiple probabilistic cues. Piaget's models of assimilation/ 
accommodation and equilibration represent the most advanced existing at- 
tempts to conceptualize these phenomena (3, 4). It seems likely that data 
of this type eventually will lead to a radical change in current models of 
reinforcement. 
E. Summary 


Some five- to seven-year-old children were shown a series of six pictures of 
bottles tilted in various ways, and were asked to draw the water surface 
in each bottle (pretest). Then a flat bottle half-filled with ink-water was 
Presented and was slowly tilted in various ways. After this, the pretest 
was repeated and in addition the children were asked to choose the correct 
picture in each one of some sets of drawn model-pictures. The pretest 
results show a general absence of an adequate conception of the spatial 
orientation of the water surface, and an absence of effects of the period of 
observation in those subjects who had no traces of an adequate conception in 
the pretest. The average difficulty of drawing and model choice was the 
same, but with great variations in the individual subjects and pictures. 
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FANTASY PRODUCTIONS OF CHILDREN WITH A PRO- 
GRESSIVELY CRIPPLING AND FATAL ILLNESS*} 


Teachers College, Columbia University 


Ковевт S. McCurry? 


А. INTRODUCTION 


Little is known about how a human being copes with the idea that he may 
suddenly cease to exist. Neither psychological theory nor the body of 
psychological literature has given the reality of death much attention. The 
existentialists and certain psychoanalysts have approached the matter specula- 
tively, or at best in extremely broad scope. Much research needs to be done 
before we can understand the meaning of the impact of the termination of 
life. 

Recently, Feifel (5) has edited a book which treated the general subject 
of death in a broad sense. Several authors (2, 3, 14) have considered 
children’s concepts and attitudes toward death. Two studies (13, 16) have 
considered the reactions of children who were actually dying. Both of these 
studies reported a resigned and fatalistic attitude in their subjects. No 
studies at all have appeared in which children actually faced death and yet 
were not at the same time in the terminal stages of illness. 


1. Present Study 


This study is concerned with the fantasy productions of a group of children 
who knew the overhanging threat of death as a real phenomenon which would 
confront them. The purpose was to throw light on the psychological world 
in which they lived, such as might be reflected in their recorded fantasy pro- 
ductions obtained in association with ambiguous picture stimuli, These 
children were in the unique situation of suffering from a progressively 
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crippling illness that was certain to be fatal (childhood muscular dystrophy), 
and was known so by the children themselves. Their own awareness of this 
was made clear to the investigator through personal communication with 
the children and their parents. "Their fantasy productions were compared 
with the fantasies of children who were crippled but did not face the prospect 
of early death (poliomyelitis), and with children who had neither condition 
to face (normal). 

Childhood muscular dystrophy offered the possibility of exploring the 
subjective nature of their fantasy, how the idea of death was experienced in 
the fantasy of children who were going to die, and what attitudes toward 
the future were in the fantasies of children who had little future to expect. 
With these ideas in mind, it was hypothesized : 

(1) That the dystrophy group relies more extensively on fantasy than 
do the other groups. Therefore, concept-dominated? themes (those which stem 
from inner demands) as opposed to picture-dominated themes (those which 
stem from the picture stimulus itself); (a) appear with greater frequency ; 
and (5) show a greater orginality than those of the other groups. 

(2) That when, in response to any stimulus card, material is elicited 
which deals with death, disaster, or catastrophe, the dystrophy group are 
(a) less able to treat the fact of death or disaster consistently as а natural 
event in their fantasy than do the other groups; and (5) therefore tend to 
resolve catastrophic events in their stories by improbable or impossible 
solutions. 

(3) That when fantasy material is produced which deals in any way 
with the future, the dystrophy group (a) tend more often to evade or ignore 
the future as shown by greater difficulty in ending themes; and (5) are less 
realistic or practical about future events than are the other groups. 


2. The Illness 


Childhood muscular dystrophy (pseudohypertrophic progressive muscular 
dystrophy) is a fatal illness, the nature of which makes itself known through 
clearly progressive incapacitation. This illness is different from all other 
muscular handicapping diseases because it is slowly progressive, with death 
expected around puberty or early adulthood. It has an onset which is not 
sudden, the effects of the disease may begin to appear during infancy. How- 
ever, no gross physical defects become obvious until around school age, The 
progressive, nonstatic nature of muscular involvement places these children 


3 A term introduced by Grassi and Levine (8). 
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in a status of gradually going backwards from an achieved level of motor 
skill. The cause of muscular dystrophy is unknown ; however, it is an inherited 
condition. It occurs much more frequently in boys than girls. 


3. Setting and Subjects 
a. Dystrophy group. Fifteen boys, ranging from ten to 14 years of age 


were studied. As Table 1 shows, the mean age of the group was 12.0 years. 


TABLE 1 
Means, STANDARD DEVIATIONS, AND RANGES OF AGE AND VERBAL INTELLIGENCE 
FOR THE SUBJECTS 


IQ Age (in years) 
Group Mean SD Range Mean SD Range 
Dystrophy 103 117 90-130 12.0 1.75 10-14 
Polio 107 8.25 90-126 11.71 1.0 10-14 
Normal 105 13.0 90-132 11.44 .62 10-14 


A day care school operated by the New York City Public School System in 
the Payne Whitney Clinic of The New York Hospital was formed for these 
children, None of the children was hospitalized. All were confined to wheel 
chairs, Their classrooms and play spaces were entirely separate from the 
activities of the hospital. They were transported to and from the hospital in 
а special bus which was provided by The Muscular Dystrophy Associations of 
America, Inc. 

. Only children known to have at least average verbal intelligence were 
included in the group. This was determined by a standard intelligence test 
(Wechsler Intelligence Scale for Children). АП were from the lower 
middle socioeconomic range. The only other selective factor in forming the 
group was residence within range of transportation. 

Ф. Polio group. Fifteen boys in the same age range as that of the dystrophy 
Stroup, who had become crippled because of poliomyelitis, were also studied. 
"These Children were selected from the registry of the out-patient polio clinics 
of the Hospital for Special Surgery. None of the children was hospitalized. 
Selection was based on equivalent socioeconomic range, presence of at least 
average verbal intelligence, and a physical handicap which involved the 
lower extremities. 

с. Normal group. Fifteen boys of an age range equivalent to the other 
groups, who were attending Public School 183 of the New York Public 
School System, were studied. "This school was in the neighborhood of The 
New York Hospital. Selection was based on equivalent socioeconomic range, 
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and the presence of at least average verbal intelligence. No form of physical 
handicap was present in this group. 


B. METHOD AND PROCEDURE 


In order to determine how fantasy served these children, and whether 
it differed from that of normal or other handicapped children, six of 
Murray’s TAT cards were selected on the basis of their probable relevance 
to the sex and age group being studied (Cards 1, 8BM, 13B, 11, and 14). 
Cards 9 and 10 from the Michigan Picture Series were included. In ad- 
dition, two special pictures devised by the author made a total of ten 
stimulus pictures. 

The procedure was to present each subject individually with the same ten 
stimulus pictures. Identical instructions were given each time and they were 
based on the instructions described by Murray (12) as suitable for children 
in his TAT manual. 

A description of the less familiar pictures and the experimental ones 
chosen follows: 

Michigan Card 9 А flash of lightning extends from Sky to earth. 
Blobs of lights dot the lower part of an other- 
wise darkened background. 

Michigan Card 10 Four boys walk along a rustic, tree-lined country 
road in the summertime. 

Special Card A boy holds his father's hand as each looks out from 
a hilltop into the horizon. The picture offers 
stimulation for thoughts about the future. 

Special Card A little girl is stooped over a bird lying on its 
back with its feet up in the air. The scene is 
snow covered and a church with tiny tombstones 
beside it appears in the background. Thus, a 
stimulation is offered for thoughts about death. 


One hundred fifty thematic productions were obtained with these pictures 
from each of the three groups. 


1. Analysis of Data 


All of the thematic productions were analyzed by the investigator according 
to categories which were developed and defined to test the hypotheses, "The 
categories were devised empirically from an extensive sampling of the data, 
and were organized according to the demands of each hypothesis. A simplified 
scoring sheet was provided for each production that each subject gave. 
Detailed instructions, definitions, and examples were developed for scoring 
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purposes and use by the investigator and two independent judges. The stories 
were typed on separate sheets and coded so that the subjects could not be 
identified. 


Thus, the scoring procedures organized the data in such a way as to apply 
to each hypothesis or part of an hypothesis separately. Under the first hypoth- 
esis, the frequency of concept and stimulus oriented themes was determined, 
and the degree of originality in the nature of themes was rated according 
to instructions. Under the second hypothesis, the scoring procedures were 
designed to determine the presence or absence of disaster, death, or catas- 
trophe. Then, when material of that nature was present, it was classified 
in such a way as to allow ratings about how the particular kind of catastrophe 
in question was handled or resolved. Under the third hypothesis, the scoring 
Procedures classified the nature of the endings for the themes and determined 
the presence or absence of an outcome. Then, outcomes and endings were 
classified according to the presence or absence of considerations about the 
future, and when such considerations were present, they were rated quali- 
tatively in accordance with the instructions. 


2. Judging 


Two independent judges and the investigator scored twenty per cent (90) 
of the total number of stories (450) according to a detailed set of definitions 
and instructions. The judges were experienced psychologists accustomed to 
dealing with thematic materials. The materials that were judged inde- 
pendently were produced by nine of the 45 subjects, three subjects from each 
of the groups. The only consideration in selecting these three subjects from 
each group was that of making sure the subject had produced stories of a 
length that typified his group. Table 2 shows the average per cents of agree- 
ment among judges and investigator. The high agreement among the judges 
Served as an indication of the investigator’s consistency of judgment. The 
data were then submitted to statistical analysis. 


TABLE 2 
AVERAGE PER CENT ОЕ AGREEMENT AMONG JUDGES (ENTIRE SERIES OF NINETY THEMES) 
Judges Per cent agreement Proportion 
A&B 93.4 680/728 
A&C 91.9 669/728 
Bec 94.1 691/734 
A&B&C 90.2 657/728* 
* 


À & B & C agreement on 657 out of a possible 728. 
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3. Statistics 


A nonparametric statistical method, The Extension of the Median Test 
(19) was employed in order to test the independence of the samples and to 
determine the significance of observed differences between paired samples. 

For each hypothesis, two general approaches were employed. First, the 
null hypothesis was tested in order to ascertain whether or not the three 
groups did in fact constitute independent samples (D-P-N in Table 3). 
Secondly, comparisons were made between all possible combinations of the 
groups (D-P, D-N, P-N in Table 3) to determine the extent to which 
each group contributed to the overall variance, i.e, where exactly the sig- 
nificant distinctions lay. 

A detailed account of the statistical treatment, as well as further description 
of the scoring categories and explicit illustrative examples, may be found 
in the more extensive account of the study on which the present paper is 
based.* 

C. RESULTS AND CONCLUSIONS 


When the three groups were compared as a unit, the statistical tests showed 
them to be significantly independent samples. As Table 3 shows, when the 
muscular dystrophy and normal groups were compared separately, all statis- 
tical tests of the hypotheses were significant at the .05 level, with the majority 
being at the .01 level or better. When the muscular dystrophy subjects were 
compared with the normal subjects, their fantasies reflected a greater reliance 
on the use of fantasy, and a far greater incidence of concept-dominated and 
imaginative themes. ‘Their fantasies showed much more concern with catas- 
trophe, death, and disaster than did those of the normal group. When 
such material was introduced into fantasy, they tended to resolve or handle 
catastrophe significantly less realistically than did the normals. "The muscular 
dystrophy group failed to produce outcomes for more of their themes than 
did the normal group, and, when outcomes were given, they were less 
demarcated and more qualified. In general, the outcomes of the themes of 
the muscular dystrophy group were more unrealistically handled than those 
of the normal group, whether or not the future was considered in the outcome. 

'The muscular dystrophy and poliomyelitis groups were not significantly 
different in several respects. The poliomyelitis group was not significantly 
different from either of the other groups in the frequency of using concept- 
dominated themes, the appearance of imaginative themes, and the presence 
of catastrophe in their fantasy material. Even though the differences were not 


4 Ann Arbor, Mich.: University Microfilms, Inc. (Mic. 61-1080), 1961, 112 pp. 
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| TABLE 3 
| TESTS OF INDEPENDENCE AND OF SIGNIFICANCE OF DIFFERENCES BETWEEN GROUPS 
|| Level of 
| Hypothesis Scoring unit* Group Chisquare significance 
[e I Part One I: (a vs. b+) D-P-N 11.92 01 
(stimulus уз. concept) D-P .66 NS 
D-N 11.32 .001 
P-N 12 NS 
1 Part Опе II: (a+b vs. c+d) D-P-N 8.52 .02 
(Descriptive-popular vs. D-P 2.26 NS 
original-imaginative) D-N 8.4 .01 
P-N .66 NS 
п Part Two I: (a vs. b) D-P-N 14.60 001 
? (Catastrophe present vs. D-P 2.26 NS 
catastrophe absent) D-N 8.4 01 
P-N 66 NS 
п Part Two III: (a+ d) D-P-N 8.73 .02 
(catastrophe accepted as natural D-P 3.32 NS 
event or handled realistically) D-N 8.66 .01 
P-N 5.46 .02 
| П Раг Two III: (b+c+e+f+ D-P-N 19.92 .001 
g + h) (catastrophe handled in D-P 13.46 .001 
| unusual fashion or unrealistically) D-N 19.26 -001 
P-N 1.2 NS 
HI Part Three I: (a vs. b+c) D-P-N 6.60 05 
(outcome given уз. no outcome) D-P 6.0 02 
D-N 3.86 05 
P-N 1.2 NS 
| ш Part Three II: (a vs. b-+c-+d) D-P-N 14.58 .001 
| (no difficulty in ending vs. no D-P 6.52 02 
ending or difficulty with ending) D-N 8.66 .01 
P-N 3.32 NS 
IH Part Three IIIa: (a 4- c 4- d 4- e) D-P-N 10.32 01 
(future not treated, situation D-P 7.06 .01 
resolved unrealistically) D-N 8.66 01 
P-N -66 NS 
ПІ Part Three IIIa: (b) D-P-N 21.52 .001 
(future not treated, situation D-P 13.32 .001 
resolved realistically) D-N 19.26 .001 
P-N 2.26 NS 
ПІ Part Three IIb: (g+h-+i) D-P-N 13.18 .01 
L (future treated, situation D-P 9.72 .01 
resolved unrealistically) D-N 16.12 001 
P-N 9.72 .01 
ПІ Part Three IIIb: (f) D-P-N 11.98 01 
(future treated, situation D-P 3.32 NS 
a resolved realistically) D-N 4.92 05 
{ P-N 1.72 NS 
Part Four: (a уз. b) D-P-N 2.86 NS 
(future of characters considered D-P 0 NS 
whether story carried into future D-N 2.26 NS 
or not уз. future not considered) P-N 2.26 NS 


* В = = 
мш, unit refers to groups of scores in support or not in support of an 
esis. Group refers to any particular combination of groups under consideration. 
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significant, a greater percentage of the poliomyelitis subjects produced themes 
which accepted catastrophe as a natural event than did those of the muscular 
dystrophy group. The same can be said for a realistic resolution of situations 
when the future was considered in the outcome. As Table 3 demonstrates, in 
all the other areas measured, the poliomyelitis and muscular dystrophy groups 
were significantly different. 

The poliomyelitis and normal groups were significantly different in two 
of the areas considered. The first of these was in the unrealistic solutions of 
themes when the future was considered in fantasy. The second was in the 
realistic treatment of events following the introduction of catastrophe into 
fantasy. These were the only instances in which the poliomyelitis group 
was significantly different from the normal group alone. 

The expected differences between the muscular dystrophy and normal 
groups were confirmed in every instance on the scoring measures. The 
poliomyelitis group tended to be much more like the normal group, though 
not invariably, lining up with one group or the other as the conditions varied. 
This sometimes intermediate position of the poliomyelitis group was not 
surprising, since it shared some of the experiences and expectations of each 
of the other groups. 

The characters and plots of the dystrophy group were much more removed 
from what might be expected to occur in real life than those found in the 
other two groups. However, none of the characteristics which emerged as 
common to the other two groups was absent in the dystrophy group. The 
differences were largely a matter of degree. 


D. Discussion 


It has been shown that the dystrophy group differed significantly from 
the other groups in certain aspects of their fantasy. To the extent that their 
thematic fantasies reflected the psychological world in which they lived, one 
can say that it appeared to be a world crowded with imaginative activities. 
These endeavors were often related to matters close to their own Prospects 
and fate. 

A look at certain theoretical views about the nature of fantasy may help 
explain the data at hand. Jung (11) distinguished between imagination and 
fantasy (or “directed thinking” and “fantasy thinking”). He stated that 
imagination involves the deliberate manipulation of concepts which are not 
necessarily unrealistic, but characterized by novelty. Fantasy was described 
as a passive attitude toward occurrences of unrealistic images in one’s 
mental life. He remarked that imagination produces innovations and 


ROBERT S. MC CULLY 211 


adaptation, it copies reality and tries to act upon it. Fantasy turns away 
from reality, sets free subjective tendencies, and as regards adaptation, is 
more passive and less directly creative. 

The concept-dominated stream of images which was found so often in 
the dystrophy group was much more like the setting free of subjective images, 
which Jung believed distinguished fantasy, than the novel combination 
Oriented to reality which was said to characterize imagination. It should 
be made clear that such qualities were characteristic trends present in the 
fantasies of the dystrophy children, and by no means wholly describe the 
total nature of their fantasy. But the question is, are there any clues as to 
the function of these important trends, and what may be their relation to 
the circumstances these boys face? 

In her study of fantasy in childhood, Griffiths (9) came to the con- 
clusion that fantasy served the child in undertaking the resolution of a 
problem. She stated that symbolism tended to bring a problem close to an 
emotional attitude about it, especially when the problem was something which 
could not be readily understood. This enabled the child to accomplish in 
a simpler medium what might otherwise be beyond his powers. Hence, 
through a multiplication of the symbols that clothe subjective ideas, the 
child comes increasingly into contact with new aspects of objective experience. 

Freud (6) noted that, in their play, children repeat even the unpleasant 
experiences. He stated that through this kind of activity the child gains a 
more thorough mastery of the strong impression than would otherwise be 
accomplished. He stated that every fresh repetition seems to strengthen 
this mastery for which the child strives, 

It is possible that the concerns of the dystrophy group were less a repetitive 
mirroring of their handicaps and prospects than a way of trying to cope 
with them, Also, their fantasy may have combined both possibilities. Symonds 
(20) has pointed out that the fantasies of the early adolescent tend to be 
violent and exaggerated. The characteristics Symonds has indicated were 
much more typical of the poliomyelitis and normal groups than of the dys- 
trophic boys, Unlike the other two groups, the images and events in the 
fantasies of the dystrophy children were seldom connected with outer possi- 
bilities, such as tying them in with family figures or school, seemed much 
less directed by deliberate guidance, but seemed more a parade of subjective 
material, partly conscious and partly in the half-shadow. This seemed like 
the fantasy Jung defined, the focusing and refocusing by children described 
by Griffiths, and Freud’s suggestion that repetitive efforts can be geared to 
mastery, 
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Some aspects of the fantasy of the muscular dystrophy group could be 
interpreted as compensatory. Freud (7) defined compensation as any effort 
to exclude a painful awareness of any deficiency. Fantastic feats of strength 
and events dependent on physical prowess appeared in the dystrophic boys’ 
stories. It may be expected that any child might use his imagination to 
conjure up more favorable circumstances for himself. Nevertheless, it can 
hardly be considered compensatory, under Freud’s definition, to focus directly 
and so frequently on the very thing one should be compensating for (death 
and disaster). Time and again, catastrophe, disaster, or death were intro- 
duced, and this became a point of departure from what had been under con- 
sideration before, and that train of thought would wend its way to some new 
form of disaster and so on. This phenomenon seemed rather like an array 
of images which introduced themselves, followed by a deliberate effort to push 
them on (and it was in just such moments that fantastic and sometimes 
unrealistic treatment of the events appeared), and then a new array appeared. 
An illustration may help to make the qualities described more tangible. The 
following is an excerpt from a long story produced by a dystrophic boy 
in response to Michigan Card 9: 

. . . The boy shot a deer and dragged him by the horns to the house. 
He opened the door and there was an old man sleeping on the chair. 
He and Mr. Carl became fast friends. Then one day the young man 
died and he, he buried him and then one day he went out to find some 
gold. He took all the stuff he needed and then went on for four days 
and came to a place and sat to rest. He got up and started to dig for 
gold and then he found it. He worked to chop some trees to build a 
house for three nights and three days. Then he went hunting and he 
kept through the woods and came to a cabin and found an old man dead 
in there. Then two men came and he pushed them into each other and 
ran to the cabin. He heard a noise outside. Then they found a bird’s 
egg and took it into the house and kept it warm and it hatched into 
a baby eagle. He kept on feeding it until it grew up. Then the eagle 
gave him a wish which would come true. . . . 


The stories of the dystrophic boys were frequently much longer than those 
given by the boys of the other groups. At least in trend, though not necessarily 
inevitably, their stories flowed on and on like Tennyson’s brook. 


A very different quality was attached to similar events in the fantasies 
of the other groups. For example, there was no dearth of violence and 
death in the normal group, but such events tended more often to form a 
coherent relationship to the context of the story, seemed to be introduced with 
a definite purpose in mind, and were connected to circumstances that might 


ROBERT S. MC CULLY 213 


happen to people they knew or events they had experienced. In the muscular 
dystrophy group, the catastrophes seemed to simply occur, or arise by them- 
selves, and what happened in the story was more determined by the appear- 
ance of such events than by the sequence the subject had begun with. In 
the two control groups, it seemed that the subjects themselves were more in 
command and determined what happened in the story sequence directly, 
and used catastrophe to account for the kind of result they had in mind. 
However, these qualitative differences should not be considered as being 
exclusive to any one of the groups studied, and they might blend into one 
another. They refer to general or characteristic trends which appeared to 
occur more often in the different groups. 

It does not appear that one can account for the differences in the fantasy 
materials of the muscular dystrophy group by calling them “emotionally dis- 
turbed.” Even though these children were no doubt retarded in their emo- 
tional and social development, psychiatric opinion (18) has not regarded 
these same children as suffering from any major emotional disturbance. 
Sargent and Cox (17) studied the fantasy materials (TAT Themes) of 
two groups of boys in the same age as that of the boys in this study. One 
Sroup was disturbed (the criterion for disturbance was that the child had 
received attention from a psychologist, psychiatrist, or social worker) and 
the other not, The only feature the dystrophic boys appeared to have in 
common with the disturbed group described by Sargent and Cox was the 
Presence of more stories without outcomes. By and large, the characteristics 
of the muscular dystrophy group tended to resemble Sargent and Cox’s (17) 
stable group more than their unstable group. It does not follow from 
this that the dystrophic group is therefore stable, but, like the group con- 
sidered stable, they showed freedom to express feelings, and there were 
ПО Signs of constriction of imagery, no matter what the content was actually 
like, А 

The question arises as to whether the more frequent absence of outcomes, 
the qualified endings, and the more unrealistic treatment of catastrophe and 
the future in the stories of the dystrophic boys were merely a denial of their 
own fate. Denial is said to be a frequent concomitant of a variety of illnesses 
and may accompany many stressful situations in life. Nathanson, Bergman 
and Gordon (15) have summarized the medical literature on denial as it 
has been encountered in physical illness. Does the recurrence of tragedy in 
their fantasies simply offer the opportunity to deny it? Since the data show 
that these boys were not unaware of realistic ways of handling catastrophe, 
and did use them in common with the other groups, why, then, did the 
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denial take such improbable channels when their materials showed they were 
well aware of more probable ways of resolving catastrophic events? The 
same may be asked about the way they handled the future in their fantasies. 
While it is by no means the only possible explanation, the investigator 
suggests that the concern with catastrophe which appeared so often in the 
fantasies of the dystrophic group may have been their way of experimenting 
with possibilities in relation to their own fate. From his studies of dreams 
of people faced with death, Jung (10) reported that the unconscious seemed 
very much concerned with how one dies, whether the inner attitude of the 
conscious fits death or not. Can one not draw on fantastic possibilities when 
so mysterious a thing as one's fate is in focus? We freely give the poets 
such license, and spare them a label. 

Even though it has been shown that the muscular dystrophy group tended 
not to handle catastrophic events realistically, the fact that they concerned 
themselves with such events is very realistic. Perhaps the most important 
single finding in this study was not that they failed so often to produce out- 
comes, or that their outcomes and solutions were more unrealistic than those 
of the control groups, but that catastrophic events were abundantly present 
and not absent. The nature of their fantasies offered no evidence that they 
were unaware that tragedies, often so close to their own, existed, and they 
did not avoid recognition of the fact. This contrasts vividly with the abun- 
dance of evidence that adults tend to take great pains to deny a similar 
possibility in themselves. If the view that the abundant presence of catas- 
trophe in the fantasies of the dystrophic children reflects their efforts to cope 
with their circumstances is a valid one, then it is eloquent testimony against 
the notion that the individual is passively shaped by the external forces which 
operate on him. 

In word-association tests in connection with the galvanic skin response, 
Alexander and his co-workers (1) have shown that indifference or a conscious 
denial of concern about death may be accompanied by an emotional counter- 
part outside of the subject's awareness. This suggests that one should not 
consider denial alone as an explanation for what was going on in the fantasies 
of the dystrophic children. Cappon (4), Murstein (13), Richmond & 
Waisman (16) reported that their subjects, most of whom were actually in 
the terminal stages of illness, tended to become apathetic, depressed, or 
“bent themselves toward death.” Admittedly, their subjects were chrono- 
logically closer to death itself than were the dystrophic boys at the time of 
this study, and perhaps individuals in the muscular dystrophy group would 
show similar drifting as the end approached. Nevertheless, the fantasy materials 
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Produced by dystrophic boys of the present study did not show a resignation 
in relationship to their dim prospects. On the contrary, the nature of their 
fantasy suggested that they roamed more widely in it than did the control 
groups. Instead of having become constricted, they seemed dedicated to 
finding, in the one sphere that was freely open to them (fantasy), qualities 
of exploration and variation which seemed to the investigator to have been 
a tribute to the vitality of the human spirit. 


E. Summary 


The fantasy productions of a group of children with a progressively 
crippling and fatal illness (muscular dystrophy) were studied. The purpose 
of the study was to explore the nature of their fantasy as it might be related 
to their tragic circumstances, Their fantasy material was compared with the 
fantasies of children who were crippled, but did not face the prospect of 
early death (poliomyelitis), and with children who had neither condition 
to face (normal). The subjects were all boys, with an age range of ten 
to 14 years, 

It was hypothesized that the muscular dystrophy children would rely more 
extensively on fantasy than would the other groups, that their fantasy would 
be тоге varied and original, that when their fantasies focused on disaster 
it would be less realistically treated, and that the future would be handled 
evasively whenever it appeared in their fantasies. 

Story themes obtained from ten stimulus pictures were analyzed according 
to categories which were developed and defined in terms of the hypotheses. 
Two independent judges analyzed a representative quantity of the materials 
and statistical tests were applied to determine the independence of the 
samples and the significances of the differences among the groups. 

When compared with the normal group, the dystrophic children produced 
more subjective, original, and fantastic themes. They tended to introduce 
themes of death and disaster more often, and such events were handled less 
realistically, They tended to produce fewer outcomes and to qualify their 
story endings more often. These outcomes were more unrealistic whether or 
not the future was considered in the outcomes. These findings were statis- 
tically significant. ' 

Qualitatively, the fantasy of the poliomyelitis children stood in an inter- 
mediate position between the other two groups. 

These materials were discussed in relation to general theoretical con- 
siderations about the developing child and the nature of psychological 
reactions to death. 
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CHANGING REACTIONS OF PREADOLESCENT GIRLS 
TO TASKS REQUIRING CREATIVE 
SCIENTIFIC THINKING* 


Bureau of Educational Research, University of Minnesota 


E. PAUL TORRANCE 


A. THE PROBLEM 


It is well-known that extremely few women have achieved eminence as 
scientific discoverers or inventors. From experiments conducted by the author 
and his associates during 1958-59 (39), it became obvious that in the early 
school years girls were developing attitudes, interests, and even disabilities 
which would make it difficult for them to become scientific discoverers and 
inventors. Moreover, these trends were so strong as to suggest that the 
attitudes of girls in today’s elementary schools might be such as to make 
difficult a healthy adjustment in our culture. 

In an experiment involving the use of science toys, many girls in the 
fourth through sixth grades shrunk from participation. The experimenters 
frequently heard the comment, “I’m a girl. I’m not supposed to know any- 
thing about science.” As a result, the performance of boys was significantly 
superior to that of girls on this task. In an individual test of product im- 
provement, using the improvement of common toys to make them more fun 
to play with, boys had achieved superiority over girls by the second grade 
and increased it in the third (6). 

After 13 months after the original study involving science toys, it was 
replicated in the fourth, fifth, and sixth grades with an alternate set of mate- 
rials. During the conduct of the experiment it became quite obvious that a 
marked change had taken place among the girls in their behavior concerning 
tasks requiring creative scientific thinking. It is the purpose here to report 
and analyze some of the objective data collected and to attempt to determine 
the degree and nature of the observed changes. 


B. PROCEDURES 
1. Subjects 


. "The subjects of the study were the pupils enrolled in the fourth, fifth, and 
sixth grades of a university elementary school during two school years, 1958- 


es 
* Received in the Editoral Office on May 15, 1961. 
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59 and 1959-60. Twenty-five children were enrolled in each grade and were 
divided into five groups of five each. In a few groups one member was 
absent at the time of the experiment, but no group consisted of less than 
four members. In both years, the study was conducted during the spring 
quarter near the end of the school year (April in 1959 and May in 1960). 

In 1959, 34 boys and 36 girls participated; in 1960, there were 32 boys 
and 38 girls. The proportion of boys and girls was about the same in all 
classes and an effort was made to keep the ratio 2:3 or 3:2 in each group. 
Although there is a wide range of ability among the children enrolled in 
this school, there is a disproportionately large number of high ability children 
and children from professional families. 


2. Experimental Procedures 


In each class, all five groups were tested simultaneously, each in a different 
room under a trained experimenter. In an attempt to maximize motivation, 
prizes of interesting science books were offered for the best group or team 
performance. In the orientation, the terms “group” 
phasized. To simplify the recording of obse 
results, each subject was given a colored arm 
according to arm-band color. 

Each group was provided a box of science toys and toy parts, In 1959, 
Science Toy Collection Number 2 of the Library of Science (59 Fourth Ave., 
New York 3, N.Y.) was used. This collection includes a sparkler, a 
finger trap, a pin trick, a four-ball puzzle, topsy-turvy top, a jumping top, 
a blow ball, a flying saucer, and nutty putty. To this collection was added 
a magnifying glass, a magnet, and a whistle. In 1960, Science Toy Collection 
Number 3 was used. This collection includes a bang gun, string telephone, 
siren, busy bee, calliope whistle, cat cry, tower of Hanoi puzzle, secret, 
Nim, square puzzle, something-for-nothing puzzle, and tetrahedron puzzle. 
In addition, a magnet and a magnifying glass were included. 

Each group was given 25 minutes in which to explore and experiment to 
discover what could be done with the toys and toy parts and why they 
function as they do. It was emphasized that in addition to figuring out 
what each toy was intended to do they should try to think of other uses. 
Five minutes were then allotted for planning and organizing the demon- 
strations and explanations. The group then demonstrated and explained the 
principles which they had figured out. The time limit was 25 minutes. 
Finally, each subject was asked to rank each member of his group according 
to the value of his contribution to the group's success. In addition, in 1960, 


and "team" were em- 
rVations and the reporting of 
band and observations recorded 
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subjects were asked how well they enjoyed the activity and how well they 
thought their group would compare with the other four groups. 

The experimenters tabulated on a specially prepared record sheet the 
number of ideas initiated by each subject during the exploratory phase and 
recorded all of the ideas demonstrated and explained during the subsequent 
phase. In addition, observations were made concerning how the group 
organized itself and got underway, how the members grouped themselves 
during the exploratory period, the general activity level, the roles developed 
by specific members, how the group planned the demonstrations, and the like. 


C. RESULTS 


In 1959, boys were far ahead of girls on ideas demonstrated and scientific 
Principles explained, averaging 6.18 and 4.65 respectively compared with 
3.06 and 1.78 for girls. In 1960, the means for boys and girls were almost 
identical, 4.47 and 2.33 for boys and 4.34 and 2.11 for girls. 

The analysis of variance data to test the significance of the observed differ- 
ences in means are presented in Table 1. On ideas demonstrated and prin- 
TABLE 1 
ANALYSIS or VARIANCE DATA TO TEST SIGNIFICANCE OF SEX AND YEAR DIFFERENCES 


IN PERFORMANCE ON THE SCIENCE-Toy Task AMONG PUPILS 
IN GRADES Four THROUGH Six 


Performance Sources of Degrees Mean Level of 
variable variance freedom squares F-Ratio signif. 
Ideas 
demonstrated Year 1 0.3491 0.35 NS 
Sex 1 93.7293 9.11 <.01 
Interaction 1 76.8551 747 <.01 
1 Error 136 10.2898 
Principles 
explained Year 1 27.5979 3.28 NS 
Sex 1 85.1226 10.11 <.01 
Interaction 1 59.7176 7.09 «104 
Еггог 136 8.4195 


ciples explained there is по significant effect due to year but there as sig- 
nificant effects due to sex and interaction. It will be recalled that girls 
tended to go up and boys to go down on both of these measures. 

We can now test the differences in means for boys and girls separately for 
each of the two years. These tests are presented in Table 2. It will be 
observed that in 1959 boys demonstrated significantly more ideas and ex- 
plained significantly more scientific principles than did girls. In 1960, how- 
ever, the performance of girls does not differ significantly from that of boys. 
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TABLE 2 


Tests OF SIGNIFICANCE OF DIFFERENCES IN MEANS FoR Boys AND GIRLS IN 1959 AND 
1960 ON PERFORMANCE VARIABLES OF SciENCE-TOY Task 


Perfor- 1959 1960 
vanes Means Level of Means р Level of 
variable Boys Girls — F-Ratio signif. Boys Girls F-Ratio signif. 
Ideas 

demon. 6.18 3.06 13.09 <.01 4.47 4.34 0.03 NS 
Prine. 

expl. 4.65 1.78 11.38 <.01 2.33 2.11 0.21 NS 


Since girls contributed as much to the scores of their groups as did boys, it 
is of interest to know whether or not their contribution to the success of their 
groups was valued to the same extent as that of boys. Composite ranks were 
determined by adding the individual rankings and then ranking the totals. 
Table 3 presents a comparison of the composite rankings of girls and boys 
for each of the two years. It will be seen that in both years the contributions 


TABLE 3 
COMPARISON or COMPOSITE RANKINGS IN FIVE-PERSON Groups ОЕ 
VALUE OF CONTRIBUTION TO Success ОЕ GROUP on 
1959 AND 19604 


Boys AND GIRLS FOR 
Science-Toy Task IN 


1959 1960 
Composite ranking No. boys No. girls No. boys No. girls 
First 13 2 11 3 
Second 6 vA 7 7 
Third ч 10 6 10 
Fourth 4 11 2 15 
Fifth 4 5 + 3 


? [n some groups, 
was not ranked. 


there were 


ties and in some groups one member was absent and 


Note: Chi square (Boys 1959 vs. Girls 1959) = 12.04; р < .01. 
Chi square (Boys 1960 vs. Girls 1960) 4.92; р < .01. 
Chi square (Boys 1959 уз. Boys 1960) = 0.74; not significant, 
Chi square (Boys 1959 уз. Girls 1960) = 1.20; not significant. 


of boys are more highly valued than those of girls. 


There is no significant 
change in the rankings of boys or of girls between 1 


959 and 1960. 

In 1959, it was quite apparent that many girls did not enjoy participation 
in the experiment, stating that it was not an appropriate activity for girls. 
In 1960, each subject was asked to indicate how much he enjoyed or dis- 
liked participation in the experiment. Responses were made on a five-point 
scale but only one subject (a boy) used the dislike end of the scale, 
found that girls reported as much enjoyment of the 
fact, what little difference there is favors girls. 


It was 
activity as did boys, In 
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It is also important to know how boys and girls value their own contri- 
bution. The rankings made in both 1959 and 1960 required subjects to 
include themselves (except in one group in 1959 when one experimenter failed 
to obtain this information). The self-rankings of boys are compared with 
those of girls for the two years by means of chi square. It was found that 
there is a consistent but not quite statistically significant tendency (p = .10) 
over the two years for boys to value their contribution to their group’s success 
more highly than girls value theirs. 


D. Discussion 


From the data which have been reported herein, it seems clear that the 
reactions of fourth, fifth and sixth grade girls in the elementary school 
studied have changed in significant and important ways during the period 
between April 1959 and May 1960. In 1959, boys demonstrated more ideas 
and explained more scientific principles than did girls. In 1960 in the same 
school, girls. demonstrated as many ideas and explained as many principles 
as did boys, In 1959, many girls expressed obvious dislike for the science-toy 
task and tended to withdraw from active participation in it. In 1960, 
none of this dislike was observed. In fact, girls reported as much enjoyment 
of the task as boys did. 

One aspect of the situation, however, has not changed. The contribution 
of boys to the success of the group continues to be evaluated more highly than 
that of girls. There is also a slight and almost significant trend for boys 
to evaluate their own contributions to the success of their groups more highly 
than do girls. In other words, cultural and/or subcultural changes seem to be 
making it more permissible for girls to participate in and enjoy tasks re- 
quiring creative scientific thinking, but the contributions of boys are still more 
highly valued by peers than are those of girls. 

In trying to understand the reasons for the changes which have been 
described herein, several obvious facts should be mentioned. During the 
Period in which the data were collected national interest has been focused 
on the need for identifying and developing creative scientific talent. There 
is little doubt in my mind that attitudes in general have become more 
favorable towards science and scientists. It should also be reported that the 
author discussed with the teachers and parents of the subjects some of the 
results of earlier studies concerning sex differences, in creative thinking. In 
these discussions, he assumed the position that there is misplaced emphasis 
Ог overemphasis on sex roles during the early school years and that this 
interferes with the development of the creative thinking abilities. 
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It seems clear that cultural emphasis on sex roles is a source of many 
conflicts for highly creative individuals and actually interferes with school 
learning and with the full development of children's creative potential. 
The high degree of sensitivity involved in creative thinking has a distinctly 
feminine character in our society; the independence required has a distinctly 
masculine character. Thus, the highly creative boy is likely to appear more 
effeminate than other boys his age and the highly creative girl is likely to 
appear more masculine than other girls her age. Sanctions against such 
development may cause many children to sacrifice their creativity at an early 
age. These problems have also been discussed by Frank Barron (1) and 
Anne Roe (2). 

In talks with parents, the author maintained that parents need to recognize 
that even though they might not want their girls to participate in the tasks 
of invention and scientific discovery, girls will still need to know much about 
the physical world. 'Thus, both boys and girls should be encouraged to 
talk, ask questions, seek answers, and experiment. "There should be no dis- 
crimination between boys and girls in the explanations given about how 
things work. Girls should be taught to be as accurate and keen in their 
observations as boys. Their questions should be taken as seriously as those 
asked by their brothers. It is not necessary that this in any way interfere with 
the boy's learning to be a man and the girl's learning to be a woman. 


E. SUMMARY 


In 1959 and 1960, a small-group task requiring creative scientific thinking 
was administered in the fourth, fifth, and sixth grades of a university ele- 
mentary school. Alternate sets of science toys were used for the tasks and the 
experiments were conducted at approximately the same time of year (April 
in 1959 and May in 1960). The 25 members of each class were divided 
into five five-person groups and each group was tested in a Separate room. 
Twenty-five minutes were allowed for the experimentation and exploration, 
during which observations were made concerning the initiation of ideas. 
After a five-minute planning period, 25 minutes were allowed for demon- 
strations and explanations of scientific principles. During this period observa- 
tions were made concerning the number of ideas demonstrated and the 
number of principles correctly explained. At the end, subjects were asked to 
rank each member of the group, including themselves, on the basis of the 
value of their contribution to the group's success. In 1960, additional 
data were obtained concerning enjoyment of the tasks. 

Results show that significant changes have taken place in the performance 
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of girls on this task. In 1959, boys demonstrated and explained significantly 
more principles than did girls. In 1960, the performance of girls equalled 
that of boys. The contributions of boys, however, continued to be valued 
more highly than those of girls. Girls, however, reported as much enjoyment 
of the task as did boys. The tendency of boys to evaluate their own per- 
formance more highly than girls is consistent but does not quite reach sta- 
tistical significance. 


REFERENCES 


1. Barron, F. Originality in relation to personality and intellect. J. Personal, 
1957, 25, 730-742. 

2. Ков, A. Personal problems and science. In С. W. Taylor (Ed.), The Third 
University of Utah Research Conference on the Identification of Creative 
Scientific Talent. Salt Lake City: Univ. Utah Press, 1959. 

3. Torrance, E. P. Explorations in creative thinking in the early school years: 
V. An experimental study of peer sanctions against highly creative children. 
Minneapolis: Bureau of Educational Research, Univ. Minnesota, 1959. 

4. Torrance, E. P. Sex-role identification and creative thinking. Minneapolis: 
Bureau of Educational Research, Univ. Minnesota, 1959. 

5. Torrance, E. P. Explorations in creative thinking in the early school years: 
A progress report. In С. W. Taylor (Ed.), The Third University of Utah 
Research Conference on the Identification of Creative Scientific Talent. Salt 
Lake City: Uniy. Utah Press, 1959. 

TORRANCE, E. P., & Bowers, J. E. Explorations in creative thinking in the early 
school years: III. Sex roles and appropriateness of stimuli. Minneapolis: 
Bureau of Educational Research, Univ. Minnesota, 1959. 


Bureau of Educational Research 
University of Minnesota 
Minneapolis 14, Minnesota 


gv 


The Journal of Genetic Psychology, 1963, 102, 225-229. 


EFFECTS OF RADIATION EXPOSURE ON RESPONSE 
LATENCIES OF RHESUS MONKEYS* 


Department of Psychology, University of Texas 


А. A. McDowe 1, W. Lynn Brown, AND J. E. WICKER 


A. PROBLEM 


A decrease in the locomotor activity of rhesus monkeys exposed to X- 
radiation has been reported by Harlow and Moon (1) and by McDowell, 
Davis, and Steele (8). In addition, the frequency of locomotor responses of 
male rhesus monkeys exposed to a mixed gamma-neutron source was found 
by McDowell (2) to be less than that of normal male monkeys approxi- 
mately one year after the cessation of the repeated exposures of the irradiated 


Ss, 


McDowell (3) has suggested that other response rates may vary in a 
fashion similar to variation in rates of locomotor activity and that, in 
consequence, exposure to radiation may lengthen response latencies in the 
instrumental conditioning paradigm. 

The present study proposed to test an hypothesis of lengthened response 
latencies for irradiated monkeys in an instrumental conditioning situation. 
Because it was recognized that the greater distractibility (2) and wider’ 
Scope of attention (9) of the normal monkey may militate against the 
elucidation of response latency differences in the presence of novel stimuli, 
response latencies were studied in both familiar and novel stimuli situations. 


B. MzrHops 
1. Subjects 


Sixty-four rhesus monkeys, ranging in age from 40 to 52 months, were 
used as Ss, Fifty-six of the Ss had been exposed to nuclear radiations at the 
Nevada Test Site approximately 32 months before the present study was 
initiated, The number of Ss of each sex in each subgroup and the radiation 
dosages for the Ss of each subgroup are shown in Table 1. For the purposes 
of the present study, the Ss of the control group and of radiation subgroups 
I and J constituted radiation dosage group 1, the Ss of radiation subgroups 
F, G, and H constituted radiation dosage group 2, and the Ss of radiation 


* Received in the Editorial Office on May 17, 1961. 
225 


226 JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 1 
Dose LEVELS FOR AND NUMBER OF Ss OF EACH SEX IN EacH SUBGROUP 
Gamma Neutron Estimated total Мо. of No. of 
Subgroup (r) (rep) dosage (rem) males females 
с 252 209 670 5 1 
D 242 183 608 4 1 
E 204 154 512 5 3 
F 187 126 439 3 4 
G 169 114 397 5 3 
H 151 102 355 3 + 
1 129 85 299 6 2 
J 119 77 273 5 2 
Control 0 0 0 3 5 
"Total 39 25, 


subgroups C, D, and E constituted radiation dosage group 3. In other words, 
the present study deals with a relative rather than an absolute dosage variable. 


All Ss had initially experienced Wisconsin General Test Apparatus 
(WGTA) adaptation training (7) and, then, were tested, in successive 
order, on reduced-cue discrimination problems (6), the spatial delayed- 
response task (6), dot discriminations (4), and peripheral cue discrimination 
(5). 

2. Apparatus 


The testing was conducted in a modified version of the WGTA, the 
holding cage of which measured 36 X 30 X 24 inches. The spatial separation 
between the two extreme food wells on the stimulus tray was 12 inches. 
Two wooden blocks which differed in multiple dimensions served as test 
objects. 

3. Procedure 


During preliminary training, one of the two wooden blocks and the 
center food well of the three food well test tray were used. Raising the 
forward opaque screen activated a clock. The clock stopped when the § 
pushed the wooden block from over the food well. Preliminary training 
consisted of 10 trials per day over a five day period. 

After preliminary training, each $ was tested for 10 trials per day over 
a five-day period on response latency to the same food-re 
block placed randomly over either of the two extre 
then, for 10 trials per day over a five-day 
the same food-rewarded wooden block o 
wooden block presented simultaneously. 


warded wooden 
me food well Positions and, 
period on response latency to either 
r to the second non-food-rewarded 


Response latency was recorded on each trial. The dependent variable 


А. А. MC DOWELL, ET AL. 227 


utilized for statistical analysis was the $'s median response latency for 
the $'s trials of testing under each condition. 


C. RESULTS 


Figure 1 shows the mean median response latency for the $$ of each radia- 
tion dosage group under each condition of testing. Statistical analysis of the 
response latency data on which Figure 1 is based, using а mixed type non- 


MEAN RESPONSE LATENCY 


1 2 
CONDITIONS 


FIGURE 1 
Mean MEDIAN Response LATENCY FOR THE SS OF Елсн RADIATION DosacE GROUP 
Unper EacH CONDITION or TESTING 


orthogonal analysis of variance procedure, yielded a conditions effect which 
was beyond the .001 significance level and a radiation groups by conditions 
interaction which was beyond the .025 significance level. On the single 
stimulus block condition, the higher the relative radiation dosage the longer 
the response latency. When the novel nonrewarded stimulus block was 
introduced, however, the higher the relative radiation dosage the less the 
disruption of response latency. 
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D. Discussion 


The data of the present study are in direct support of an hypothesis of 
lengthened response latencies for irradiated monkeys in ап instrumental 
conditioning situation. When the Ss of the study were presented with a 
single-object, randomized-position condition, the higher the relative radiation 
dosage the longer the response latency. 

The data also suggest that radiation differences in response latency may 
be masked by the decreased distractibility of irradiated Ss. Presentation of a 
novel nonrewarded stimulus block with the familiar food-rewarded stimulus 
block produced the greatest disruption of response latencies for the “low-dose” 
Ss and the least for the “high-dose” Ss. The “high-dose” Ss, in fact, continued 
to respond as they had in the single-object, randomized-position condition. 

It appears, then, that radiation exposure slows the rate of response and, 
at the same time, affords compensation by delimitation of the sample to which 
the organism responds, The consequence of such radiation effects for perform- 
ance would, of course, be decremental, nonexistent, or facilitative depending 
on the requirements of the specific performance situation. 


E. SuMMARY 


Thirty-nine male and 25 female rhesus monkeys, ranging in age from 
42 to 54 months, that had previously been exposed to varying dosages of 
nuclear radiations, were tested in a modified version of the WGTA for 10 
trials per day over a five day period on response latency to a familiar food- 
rewarded wooden block placed randomly over either of the two extreme food 
well positions and, then, for 10 trials per day over a five day period on 
response latency to either the same food-rewarded wooden block or to a 
novel nonrewarded wooden block presented simultaneously. The following 
results were obtained. 


1. On the single stimulus block condition, the higher the relative radi 
dosage the longer the response latency. 

2. When the novel nonrewarded stimulus block was introduced, the 
higher the relative radiation dosage the less the disru 
latency. 


ation 


ption of response 
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FACTOR ANALYSIS OF THE MERRILL-PALMER AT TWO 
AGE LEVELS: STRUCTURE AND COMPARISON* 


Institute of Child Development and Welfare, University of Minnesota 


Jonn С. Hunsr 


A. INTRODUCTION 


Though frequently discussed and alluded to, the dimensions of the intellect 
of the preschool child, as defined by present tests, have seldom been the sub- 
ject of research. Although the controversies centering around the dimensions 
(factorial structure) of test-defined intellectual behavior in older children and 
adults have not been completely resolved, the work at these later ages seems 
to have several implications for earlier ages. Particularly, the factored theoretical 
structures of the intellect—e.g., Guilford (6, 7)—at later ages poses both 
theoretical and practical questions for child psychology. First, what is the 
dimensionality of intelligence test behavior over the total age range? Second, 
in what way and to what extent do the dimensions evidence fission and fusion 
as a function of age? Third, can an adequate theory be developed that will 
concisely prescribe the construct of intelligence's domain of definition and 
account for its relationships with other behaviors at all points in the age 
span? Fourth, can an efficient measure of this behavioral domain in the 
child be constructed? A comprehensive review of the literature pertaining to 
some of these questions can be found in a recent article by Meyers and 
Dingman (10). 

The studies reported in this paper are part of a larger project designed to 
provide information about these questions with predominant emphasis on the 
preschool age range. Specifically, the purpose of the studies reported here 
was (a) to determine the factorial structure of the Merrill-Palmer (11) 
when used with a group of three-year-old and a group of four-year-old 
nursery school children of above average intelligence; and (b) to make a 
quantitative comparison between the factors found at the three-year level 
and those found at the four-year level. The results will be discussed as they 
relate to the structure and development of intelligence as defined by current 
intelligence tests. 
занй" 


* Received in the Editorial Office on May 25, 1961. 
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B. METHOD 


Two groups of Merrill-Palmer test records were taken from the files of 
the Institute of Child Development and Welfare. Sample A consisted of tests 
given to 100 children with a chronological age range of 36 to 42 months; 
sample B consisted of 234 tests given to children with a chronological age 
range of 49 to 55 months. Each test record was complete in all respects and 
had been administered by a staff member or under the direct supervision of a 
staff member. A descriptive summary of the samples is presented in Table 1. 


TABLE 1 
Summary DATA ON SAMPLES 
Sample A 
Boys Girls Total 
(N 49) (N 51) (N 100) 
Range с M Range в M Range в M 
CA 36-42 2.0 39 36-42 2.2 39 36-42 2.1 39 
MA 35-66 7.0 45 35-69 8.3 50 35-69 7.8 47 
IQ 86-161 14 112 86-153 12 118 86-161 13 115 
Sample B 
Boys Girls Total 
(N 113) (N 121) (N 234) 
Range б M Range of M Range c M 
CA 49-55 14 53 49-55 2.0 53 49-55 1.9 53 
MA 24-89 11.2 61 21-90 11.6 63 21-900 115 62 
IQ 46-151 20.6 116 39-153 21.6 119 39-153 211 118 


The pass-fail dichotomy was determined for each item in the test separately 
for each sample using the author's criteria for scoring refused and omitted 
items (11). Items in each sample that had a pass-fail split of greater than 
85-15 or 15-85, or were experimentally dependent on an already selected item, 
were eliminated in order to control spuriousness in the correlation coefficients. 


Sixteen items in sample A and 14 items in Sample B satisfied these criteria 
and were retained for further analy 
sented in Table 2. 


A matrix of tetrachoric intercorrel 


sis. A description of these items is pre- 


ations between all items was computed 
for each sample. The standard errors of zero order tetrachoric coefficients for 


sample A ranged between .16 and .24, for sample B between .10 and .17. 
The size of the standard errors are dependent on sample size and pass-fail 
dichotomies. The Wherry (12) method of achieving a hierarchical factor 
solution was applied separately to each sample yielding six factors at the 
three-year level (Study A) and four factors at the four-year level (Study 
B). The factors were rotated to maximize simple structure and psychological 
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TABLE 2 
ITEMS INcLUDED IN Factor ANALYSES 
Per cent 
Time Per cent refused or 
No. Description limit passing omitted 
Study A 
34 Closing Fist and Moving Thumb n.t. 85 04 
35 Counting Two Blocks. n.t. 83 05 
37 Copying Circle ...... n.t. 3+ 07 
52 Button Two Buttons 34” 3+ 01 
54 Opposition of Thumb and Fingers . n.t. 54 13 
56 Copying Cross ..... n.t. 27 08 
60 Seguin Form Boar 63" 60 00 
62 Three Cube Pyramid . qu 59 01 
64 Action-Agent ... n.t. 49 04 
65 Picture Puzzle 1 3” 62 00 
66 Picture Puzzle 2. 46” 52 01 
67 Mare and Foal 150” 54 01 
68 Little Pink Tower 17" 50 02 
71 Picture Puzzle 3 . n.t. 40 02 
72 Decroly Matching Game n.t. 47 05 
73 Manikin . Wb 39 02 
Study B 
56 Copy Cross .. . nt. 86 06 
62 Three Cube Pyrami gs 74 02 
65 Picture Puzzle 1 . 3" 83 03 
70 Six Cube Pyramid 35" 55 03 
71 Picture Puzzle 3 n.t. 80 0+ 
75 Button Two Buttons 23” 42 01 
76 Picture Puzzle 2. 22” 60 02 
82 Copy Star .. n.t. 32 12 
85 Action-Agent n.t. 61 01 
86 Seguin Form Board . 39” 45 00 
88 Decroly Matching Game . 160” 41 03 
89 Little Pink Tower 10” 42 02 
90 Mare and Foal 86” p 02 


92 Мапікіп 


meaningfulness while preserving orthogonality. The loadings of the items 
in each sample on their respective factors are presented in Table 3. 

The four factors found in the analysis of sample B were compared with 
the four most similar appearing factors found in the analysis of Sample A 
and examined for invariance using Ahmavaara’s (1) technique of transforma- 
tion analysis. This method, though not completely satisfactory, seems to add 
some clarity to the task of assessing invariance with this type of problem. It 
is unquestionably superior to visual comparisons between factor analytic 
studies using the same or similar tests with the same or different populations. 
The general formula for the comparison matrix in matrix notation is: 
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where X is the matrix of the loadings of items in study A on the factors 
chosen for comparison from study A (only those items which are also present 
or have close parallels in study B are included); Y is the parallel matrix 
from study B, with the restriction that the items be in the same order as 
they or their counterparts are in matrix А. The matrices are shown in Table 
3. The resulting L matrix is then normalized by rows so that the factors 
Will be represented by vectors of unit length. The new matrix Lz is the one 
employed in the comparison. The Ln matrices for the two comparisons are 
shown at the bottom of Table 3 and represent the linear transformation of 
the factors originally determined in the one population into the factor space 
of the other population. The elements of these two matrices can best be 
interpreted as the loadings of the factors of one study on the factors of the 
other study. 

The estimation of the effect of possible sources of error on the accuracy of 
the comparisons can be obtained by graphically plotting the elements of the 
matrix YL against the corresponding elements of matrix Y and similarly with 
YL against X. If there were no errors (e.g., statistical, normalization, etc.) 
all of the plotted points would lie in a line bisecting the angle between the 
coordinate axes. The results of these comparisons are presented in Figure 1.1 


C. INTERPRETATION AND COMPARISON or FACTORS 


The inference drawn from the factor loadings and the comparison matrices 
must be made with considerable caution. As loadings get small they account 
for smaller Portions of an item’s variance and contain a greater proportion of 
error variance, The sources of error in the comparison matrices include error 
from the original factor loadings, from the normalization, from using the 
Same task with different time limits as parallel items in the two studies, and 
additional statistical errors. It can be seen from Figure 1 that there is 
Considerable dispersion around the bisecting lines for the two comparisons. 

he greatest portion of this dispersion is probably attributable to the use 
of tetrachoric correlation coefficients and the relatively small sample used in 
Study A, Though these transformations seem generally adequate the compari- 
Sons should be viewed very conservatively. The factors will be discussed and 
compared in the following paragraphs. A more thorough presentation of the 
factors found in study A at the three-year level has been reported elsewhere 


m À 
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Doc d ables of intercorrelations and residuals have been deposited with the American 


Ei “mentation Institute. Order Document по. 7434, remitting $1.25 for 35 mm 
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FIGURE 1 
GRAPHICAL REPRESENTATION OF THE ACCURACY OF THE COMPARISONS 
BETWEEN Stupy A AnD Stupy В 
Plot A represents the accuracy of Ln; plot B, the accuracy of Ln». 
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1. Factors I and I’: Willingness to Cooperate 


Factor I is the dominant factor at the three-year level accounting for 18.3 
рег cent of the average item variance of study A. It is defined by the following 
items with loadings of .40 or above: 
a ee 


No. Loading Description Time 
37 -69 Copying Circle n.t. 
68 .60 Little Pink Tower 17" 
56 .58 Copying Cross n.t. 
65 54 Picture Puzzle 1 3" 
66 54 Picture Puzzle 2 46" 
52 49 Button Two Buttons 34" 
60 48 Seguin Form Board 63" 


Factor I’ is the second most dominant factor at the four-year level and 
accounts for 15 per cent of the average item variance. With only four negli- 


gible loadings this factor is defined by the following items with loadings 
above .30. 


No. Loading Description Time 
56 .54 Copying Cross n.t. 
70 51 Six Cube Pyramid 35” 
38 50 Decroly Matching Game 160” 
p 49 Picture Puzzle 3 n.t. 
62 А+ Three Cube Pyramid 7” 
89 42 Little Pink Tower 10” 
75 435 Button Two Buttons 23" 
86 .35 Seguin Form Board 39” 
65 33 Picture Puzzle 1 3” 
90 33 Mare and Foal 86" 


In the comparison matrices of the transformation analysis (see Ln, and 
Ln; in Table 3) we find a fair degree of coincidence between factor I and 
I'. There appears to be some tendency for factor I to decompose into factor 
V and factor III’ when transformed into the vector space of study B. 

he comparison and visual examination of the high loadings on each of 
these factors provide some confidence in the interpretation of the common 
elements of these factors at the two age levels. The predominance of timed 
items and the tasks presented by the nontimed items strongly suggest a 
Таррогї or motivation factor rather than one clearly associated with the 
Usual dimensions attributed to the intellect. A poorly motivated subject 
Would be unlikely to put a picture puzzle together in three seconds or to 
make his best circle or cross. The nonoptimal cooperation involved does not 
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seem to be obviously manifest in that the examiner would find it difficult to 
assess at what time and to what extent lack of cooperation contributed to 
failure on these items. Further discussion and tentative additional evidence 
supporting the interpretation of factor I and factor II will be found in 
Hurst (8). 
2. Factors II and II’ 

Factor II is the best represented of the factors more commonly identified 

with the structure of the intellect in study A and accounts for 13.6 per cent 


of the average item variance. It is defined by the following items with 
loadings above .40: 


No. Loading Description Time 
72 67 Decroly Matching Game n.t. 
67 .58 Mare and Foal 150” 
64 .51 Action Agent n.t. 
73 «51 Manikin n.t. 
35 46 Counting Two Blocks n.t. 
52 46 Button Two Buttons 34" 
54 44 Opposition of Thumb and Finger n.t. 


Factor II^ accounts for six per cent of the average item variance in study 
B and is defined by the following items with loadings above .30: 


—— I 
N 


o. Loading Description Time 
75 -56 Button Two Buttons 23” 
88 А+ Decroly Matching Game 160” 
82 40 Copying Star n.t. 
90 .35 Mare and Foal 86” 
—_—_ Ев 


3. Factors ПІ and ПГ 


These two factors also seem to represent the commonly accepted domain of 
intellectual behavior. Factor III accounts for 5.8 per cent of the average item 
variance in study A and is defined by the following items with loadings 
above .30: 


No. Loading Description Time 
37 .60 Copying Circle n.t. 
35 .50 Counting Two Blocks n.t. 
56 .39 Copying Cross * n.t. 
73 32 Manikin nit 
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Factor III’ is the dominant factor at the four-year level (study B) and 
accounts for 22 per cent of the average item variance. It is defined by the 
following items with loadings above .30: 


No. Loading Description Time 
71 83 Picture Puzzle 3 nt. 
92 72 Manikin n.t. 
85 .61 Action Agent n.t. 
56 54 Copying Cross n.t. 
76 к! Picture Puzzle 2 22” 
90 .50 Mare and Foal 86” 
70 43 Six Cube Pyramid 35” 
86 40 Seguin Form Board 39” 
62 38 Thre Cube Pyramid yr 
65 37 Picture Puzzle 1 r 


0 a т „ЙК 
4. Factors IV and ІГ": Perceptual Speed 


These factors, though involving relatively small portions of variance, 
can with some confidence be interpreted as representing perceptual speed. 
The items with high loadings in both studies are timed and make use of visual 
configurations. Factor IV accounts for seven per cent of the average item 
variance in study A and is defined by the following items: 


I Se, eee 
N 


o. Loading Description Time 
65 155 Picture Puzzle 1 3” 
67 .50 Mare and Foal 150” 
60 46 Sequin Form Board 63” 
EQ “Kor: Boat  __ ё 


Factor IV"; accounting for four per cent of the average item variance in 
Study B, is defined as follows: 


No. Loading Description Time 
65 53 Picture Puzzle 1 gr 
y 3% Little Pink Tower 10” 


The interpretation and the comparison of the three pairs of factors which 
Seem to most closely resemble the intellectual domain, as usually prescribed, 
Is facilitated by the comparison matrices Lz; and Lng presented in Table 3. 

* computation of two tranformation matrices, one in each direction, 
Provides additional information concerning the consistency and accuracy of 
the transformation procedure. 
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It can be observed that factors I and I’, particularly factor I’, show little 
tendency toward fusion or fission in the comparison matrices. Factor I 
evidences some fission with a sizeable loading on factor IV’ in study B, 
the perceptual speed factor. This is probably traceable to the role that 
speed of response plays in both of these factors where the observed speed is 
attributed to at least two components: willingness to respond and perceptual 
speed. This relative independence of factors I and I’ from the other factors 
further supports their apparent separability from the intellectual domain. 

In contrast to factors I and I’ there is a much greater tendency for the 
remaining factors to evidence fission and fusion. Factor II in study A tends to 
separate into factor II’ and III’ with a reciprocal relationship with factor 
IV’ in study B. Factor II’, on the other hand, is accounted for almost entirely 
by factor II in study A. Factor III in study A is quite consistent with 
factor III’ in study B. Factor III’ evidences considerable fission when rep- 
resented in study A with its components loading of factors II, III, and IV. 
Factor IV tends to fuse with factor III’ in study B. The only pattern 
apparent in the fusion and fission of these factors is the tendency for the 
factors accounting for relatively large portions of the common variance in one 
study to separate into several components when transformed into the vector 
space of the other study. 

The constellation within the comparison matrices suggests that the 
indeterminacy of the rotations in the two studies may play an important role 
in the fission and fusion of these factors. However, additional rotations in 
light of the comparison matrices did not result in a markedly greater degree 
of invariance. The nature and structure of the Merrill-Palmer scale seems 
to be in part responsible for the invariance and vagueness obtained. The scale 
does not contain a sufficient number of items which represent the entire 
breadth of the intellectual domain as it is outlined in the various multi- 
factor approaches with older children and adults. This becomes very evident 
when in order to perform an appropriate factor analysis one must select 
only those items in a given age range which have a satisfactory pass-fail 
dichotomy and are not experimentally dependent. Two aspects of the scale tend 
to restrict the available item pool; first, the use of the same items at several 
age levels with only a change in the criteria for success (i.e. shorter time 
limits or an increased number of identifications, matchings, etc.), and second, 
the original item selection procedure for the scale implicitly emphasized item- 
total test relationships and thus the selection on the basis of the dominant 
factor. These mechanical aspects of the scale's construction operate to minimize 
the potential linear independence and experimental independence among the 


JOHN с. HURST 241 


items, and thus to limit the number of factors represented and to make it 
difficult to separate out those that are present. 

The interpretation of these factors in terms of psychological dimensions 
must be vague and tentative because of the fission and fusion that they 
present. Using the structure proposed by Guilford (6, 7) the elements held 
in common by factors П and II seem to fit into the cognitive domain primarily 
in the area of finding relations rather than in the area of general reasoning 
(finding patterns). Factor II which accounts for the major portion of the 
variance reflecting the intellectual domain in study A appears to represent 
a composite of the more commonly identified intellectual factors as evidenced 
by its separation into several components when transformed into study B. 
'This is portrayed with some clarity when we observe the shift of the action 
agent item, an item which has repeatedly shown significant correlations with 
later status on intelligence tests. The action agent item which has its most 
significant loading on factor II in study А appears in study B with its 
highest loading on factor III’. The communality shared by factors III and 
III’ seems to represent the often identified factor of spacial visualization (4). 
Factor III’ which is the dominant factor in study B also seems to be a 
composite factor in that it separates into several components when transformed 
into the vector space of study A. Factor III seems to represent a more 
restricted aspect of the intellect (spacial visualization) than factor III 
which incorporates not only this restricted domain but also parts of the rep- 
resented domains by factors II and IV. Factors IV and IV’ which are 
represented in both studies by tests with time limits, especially factor IV’ 
where relatively short time limits are involved, seem to represent the 
commonly identified factor of perceptual speed. Factor IV in addition reflects 
an aspect of factor III’ probably not associated with perceptual speed, 
whereas factor IV’ probably shares a speed component with factor I. 


5. Factor V: Fine Motor Coordination 


"This factor accounts for eight per cent of the average item variance in 
study A and is defined by the following items: 


No. Loading Description Time 
68 72 Three Cube Pyramid 7" 
ae 64+ Close Fist and Move Thumb n.t. 
28 .61 Орр. of Thumb and Finger n.t. 
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A fine motor coordination factor did not appear in the four-year study, 
primarily because two of its major defining items did not meet the pass-fail 
criterion for inclusion in study B. It might be further pointed out that 
since these items did not meet the criteria they had relatively little influence 
on the general level of performance of the four-year-olds in the sample used 
in study B, but since this was a relatively superior group these items might be 
more influential in a average four-year-old sample. This finding seems to be 
consistent with previous findings concerning the presence and decline of the 
influence of motor factors in intelligence tests for younger children. 

Factor VI in study A will not be interpreted or discussed here because of 
its relatively small variance, lack of a parallel factor in study B, and doublet 
characteristics. 

D. Discussion 


The general structure of the factors in study A and study B are similar 
enough so that the more extensive discussion of this aspect of the Merrill- 
Palmer scale with respect to study A remains appropriate (8). Study B adds 
supporting evidence to the points made previously which were briefly as 
follows: (а) in spite of implicit internal consistency requirements the 
variance of the Merrill-Palmer at these age levels and with these samples 
cannot be explained by a general factor, but rather several group factors are 
necessary; (5) large portions of the common variance in the two studies 
represent factors which are not usually included in definitions of the intel- 
lectual domain (e.g., “Willingness to Cooperate” and "Fine Motor Coordi- 
nation”) ; (c) the poor relationships that have been found between perform- 
ance on intelligence tests at early ages and performance on intelligence tests 
at later ages can be at least in part attributed to the presence of the con- 
taminating factors, rather than primarily being a function of the assumption 
of a changing nature and composition of the intellect within the individual 
(2). 

The differences in the factor composition of the two studies offers some 
tentative interpretations. These studies, in agreement with recent studies of 
Cohen (3), do not support a theory of intellectual differentiation as a function 
of age and experience from a unified general ability (5). There were several 
factors found at both the three-year and four-year level, with actually 
fewer factors emerging from the four-year-old group. The composite nature 
of some of the intellectual factors seems to be more closely related to the 
nature of the test items and the procedures involved in their selection for 
inclusion in the test, as indicated in the discussion of the comparisons, than 
to any unified general ability. The fission of the factors did not evidence 
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any consistent directional tendencies. The shift of the componets of the 
major composite factors (II and III’) from study to study, seems to augment 
an artifactual interpretation of the grouping of their content and the change 
in the grouping from study to study. 

The presence of several factors at these age levels and the strong pos- 
sibility that the apparent composite nature of some of these factors can best 
be explained in terms of test characteristics rather than in the nature of the 
underlying behaviors seems to imply that: (a) the structure of the intellect 
at these age levels and for these samples as defined by the Merrill-Palmer is 
complex and multidimensional; (5) the factor analysis of an appropriate 
range of item types chosen with respect to the intellectual domain as presently 
defined by multiple factor tests for adults should result in a more distinct 
Separation of these dimensions in the preschool age range considered in this 
Paper, 

It is planned in later studies: (a) to control more adequately sample 
Parameters; (b) to check the amount and nature of invariance or change 
within an age group as compared to that between age groups; and (c) to 
use a wider variety of test items. 


E. SUMMARY AND CONCLUSIONS 


This paper reports the factor analyses of the performance of an above 
Average group of three-year-old nursery school children and a similar group 
of four-year-olds, and the results of a quantitative comparison of the two 
analyses, The technique of comparison used was the method developed by 
Yrjó Ahmavaara CL). 

Six factors were found at the three-year level and four at the four-year 
level. Factors suggestive of functions other than those usually included in the 
domain of definition of the concept of intelligence were found at both 
age levels (e.g, “Willingness to Cooperate” and “Fine Motor Coordina- 
tion"), These results suggest a multidimensional hypothesis concerning 
intellectua] processes, as defined by the Merrill-Palmer scale, at these age 
levels and with these samples, rather than a unidimensional one. 

he comparison between the two studies suggested that the factors were in 
Beneral rather loosely structured at each age level and were quite variant. 
he loose and composite nature of these factors seems to be most parsi- 
moniously explained by the test's mechanical characteristics rather than in 
terms of the functional unities of the behavioral domains sampled. The only 
age trends apparent in the findings were the disappearance of a motor factor 
at the four-year level and a decline in the relative influence of the "Willing- 
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ness to Cooperate” factor with increased age. These findings do not support 
a "differentiation" hypothesis concerning the development of intelligence, as 
defined by performance on the Merrill-Palmer scale. 

The results suggest an approach to the development of a preschool intel- 
ligence test that would yield scores on several independent factors and mini- 
mize the influence of factors not usually considered within the behavioral 
parameters of the concept of intelligence. Theoretically this test should lead 
to a significantly improved prediction of later performance on tests designed 
to measure the same or similar factors or composites of these factors. This 
test would require a precise delineation of the parameters and structure of 
the behavioral domain to be labeled “intelligence” (10). 
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Jan SMEDSLUND 


A. INTRODUCTION 


A subject is said to have an elementary notion of transitivity of weight 
when he is able to infer from the observations “A weighs more than B” and 
“B weighs more than C” that A weighs more than C; and when he is 
able to infer from the observations “A weighs the same as В” and “В weighs 
the same as C” that A weighs the same as C. (Objects A, B, and C being 
Present.) This elementary notion of transitivity, which rests upon the 
Subject's actual observations, should not be confused with the formal concept 
of transitivity which permits the subject to make inferences from verbally 
Stated, hypothetical premises. 

There is no direct evidence as to the average age at which children acquire 
the elementary notion of transitivity of weight. A study by Piaget and 
Inhelder (1) reports observations of both seriation of weights and transitive 
inferences with a variety of techniques. Their selected, published records 
show large variations from subject to subject in age of mastery of the various 
Procedures and materials. They report no average age for the simplest form 
Of transitive inference with three objects, but judging from the published 
material, it appears to be somewhere between eight and nine years. А study 
by Smedslund (2) showed practically a complete absence of elementary 
transitivity of weight in a group of children between five and seven years. 

The present paper is concerned with the processes by which a concept 
of transitivity of weight is acquired. The investigation of this problem area 
Was initiated in the above mentioned study by Smedslund. 

After а pretest of transitivity of weight subjects were presented with 
three objects (A, B, and C) and were asked to weigh A and B, and then B 
and C on a balance, following which they were asked to predict the outcome 
of a weighing of A and C, and the prediction was checked on the balance. 
== 


* Received in the Editorial Office on June 16, 1961. P а 
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The subject was also asked to recall the outcome of each of the comparisons 
A-B, B-C and A-C, and each recall was checked on the balance. In case of 
errors the entire recall series was repeated, with renewed controls, until the 
subject recalled all three comparisons without error. A new set of three 
objects was then introduced, and so forth. After three sessions on three 
successive days, with a total of 12 groups of three objects, a posttest was 
given. The outcome was very definite—not one subject improved noticeably 
from pre- to posttest. It seemed as if the subjects were caught in an evil 
circle. In the absence of an initial concept of transitivity of weight, they 
were unable to grasp the empirical transitivity of the objects even after ex- 
tensive practice. They simply did not understand the necessary interrelation- 
ships between A > В, В ;> С and A>C, and could not even see the rele- 
vance of the two first comparisons for the prediction of the third one. 

In order to explore further the possibilities of producing an acquisition 
of transitivity of weight, we designed a series of four experiments. Since all 
four employ identical pre- and posttests they can be conveniently discussed as 
four conditions of a single experiment. Their rationale may briefly be 
described as follows: 

One group of subjects (T) practiced under the conditions of the previous 
experiment, with certain modifications intended to maximize the possibilities 
for learning. These modifications included an increase in the number of 
practice items from 12 to 15, and the introduction of some items composed of 
equal objects (a = b = c) and some mixed items (a >b = c) instead of only 
items composed of unequal objects (a2 bc). This partial change in 
type of item was based on a presumption that the transitivity of equal 
objects would be more easily understood than the transitivity of unequal 
objects. The volumes of the objects in each group were made identical, thus 
eliminating a prominent and misleading perceptual cue, as the objects in the 
earlier experiment had had varying volumes. 

Another group of subjects (S1) was given the same items as group T, 
but with instructions to order the objects in each item according to weight. 
This procedure of seriation was expected to force the question of transitivity 
on the children in the context of a meaningful problem. Suppose that a child 
first weighs objects B and C and orders them according to weight B > C. 
Then he compares А and C and finds out that A is heavier. He then has to 
decide about how to order the three objects and which objects have to be 
weighed together in order to reach a valid conclusion. It was expected that 
practice on this task would eventually bring about an understanding of the 
structure of the relationships among the three objects. 
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A third group (Ss) was given the same task as group 5; but with 12 
items of four objects each, in six sessions on six successive days. It was 
expected that distributed practice would facilitate the acquisition of transi- 
tivity, and that the inclusion of a fourth object in each item would make 
the seriation aspect of the task more salient and provocative. 

Finally, a fourth group (S5) was given the same task, the same items and 
the same schedule as group S5, but with the balance absent both from the pre- 
and posttests and from the practice sessions. Since the subjects had to weigh 
all the objects in their hands, the weight-differences were made clearly 
perceptible. 

It was assumed that since the kinesthetic sensation of weight is the 
natural] core of the weight concept, practice on directly perceived weights 
should lead to more and faster improvement than practice in the more 
artificial situation with the balance. 

Since practically nothing is known about the acquisition of transitivity of 
weight, we hoped that these varied approaches would throw some light on 
the problem and permit the formulation of more specific hypotheses. 


B. PROCEDURE 


A total of 59 children from several nursery schools in Oslo participated as 
Subjects. The average age was 6;3 and the oldest and youngest children 
Participating were respectively 7;2 and 5;0. The average ages for the four 
Eroups were: T—6;2, $,—6;3, So—6;2, Ss—6;6. The experimental sessions 
Were conducted individually with each child, in an isolated room in the 
nursery school. 


1. Pre- and Posttest 


The following procedure was employed in groups T, 51, and Se: 

A balance was presented and several objects were weighed in order to 
familiarize the child with the functioning of the scales. Since this was a 
very easy problem for practically all the children it also served to increase 
Confidence, "Three objects of colored plasticine were presented at one time. 

he child was asked to place the two objects mentioned under (a) (see table 
below) on the balance to determine their relative weight. This was repeated 
With the two objects mentioned under (b). In both cases the child was 
encouraged to state the results explicitly and the experimenter repeated 
them, Finally, the two objects mentioned under (c) were placed in front 
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of the child and the following standard question was asked: “Do you 
think this one weighs more, do you think they weigh the same, or do you 
think that one weighs more?” After the answer the child was asked: “Why 
do you think so?” The experimenter maintained a completely neutral 
attitude to the child’s responses and gave no information as to their correctness. 

The items were presented in the order given below. “Weighs the same as" 
is indicated by “=” and “weighs more than" by “>”. 

1. Red ball, green sausage, yellow cake. All same volume. 

a. Red ball = green sausage 


b. Green sausage = yellow cake 
c. Red ball and yellow cake. 


2. Yellow, blue, and brown balls. All same volume. 
a. Yellow ball > blue ball 
b. Blue ball > brown ball 
с. Yellow ball and brown ball. 


3. Red, brown, and orange balls. All same volume. 
a. Red ball = brown ball 
b. Orange ball > brown ball 
с. Red ball and orange ball. 


4. Blue, orange, and green balls. Blue ball largest volume, orange ball next-to- 
largest volume, and green ball smallest volume. 
a. Green > blue ball 
b. Blue ball > orange ball 
с. Green ball and orange ball. 


The subjects in group $з were not presented with the balance at all. 
They were first asked to judge the relative weight of several pairs of objects 
by placing one of each pair in each hand. The differences in weight were 
very pronounced so that the tasks were easy and served to increase confidence. 
The procedure and the material were exactly the same as in the other three 
groups, except that the subject weighed the objects in his hands instead of on 
the balance. In the three other groups the differences in weight were too small 
to be directly perceived, but in group $з they were made clearly perceptible. 


2. Classification of the Children’s Responses 


The children’s answers were classified as correct or incorrect, and their 
explanations were classified into three main categories: symbolic (S), 
perceptual (P), and ambiguous (A). In addition, a subclass of S-explanations, 
the symbolic-logical (Sy) was distinguished. 

The categories were defined as follows: Symbolic—all explanations which 
directly or indirectly refer to previous events in the same test item, Example: 
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“The yellow weighed less than the blue” or “it went down (in an earlier 
weighing)." Symbolic-logical—all symbolic explanations which contain as 
premises both the previous comparisons. Example: “The ball weighs more 
(than the sausage) because it weighed more than the cake, and the cake 
weighed more than the sausage." Perceptual—all explanations that directly 
or indirectly refer to observable features of the present situation. Examples: 
"It is bigger," "it is a tiny bit higher," "I can see it." Ambiguous—all 
explanations that cannot be subsumed under the preceding categories. Ex- 
amples: no answer, "I don't know," "I think so," "because it is heavier." 

In a previous report this classification was reported to have a very high 
intersubjective reliability (4). 


3. Practice Sessions 


а. Group T. The subjects were observed on five successive days. The 
first day they were given only the pretest, the following three days they 
Went through three practice sessions, and on the last day they were given 
the posttest. 

The procedure of the practice sessions was as follows: Three objects 
(A, B, and C) were presented together. The child was asked to weigh 
A and B and was asked to state the relationship explicitly. The child then 
weighed B and C and the result was again emphasized. Finally, A and C 
were placed together on the table (with B clearly visible a short distance 
away) and the standard-question was asked: “Do you think this one 
(pointing) weighs more, do you think they weigh the same, or do you think 
that one (pointing) weighs more?” 

After the answer the child was permitted to control his judgment by 
Placing A and C on the balance. Then he was asked to recall the result of 
the Comparisons A-B, B-C and A-C, each time with renewed empirical 
control on the scale. If there were any errors in the recall series the series 
Was repeated until the child made no errors, or until the completion of two 
recall series in addition to the first compulsory one. This meant that during 
the €xperiment no child could make less than 90 empirical controls, and in 
fact all of them made many more than 100. 

The items are presented below. It should be noted that no combinations of 
form and color are repeated and that the relationship between these variables 
and weight is randomized. All volumes are equal. The differences in weight 
Were too small to be directly perceived. The objects are made of plasticine. 
“Weighs the same as" is indicated by “=” and “weighs more than" by 
“Sth 
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Session I 


1. Red ball > green snake 
Green snake > yellow sausage 
Red ball and yellow sausage. S.Q. 
2. Brown ring = orange cup 
Blue cross = brown ring 
Orange cup and blue cross. S.Q. 
3. Red block green cross 
Blue cake — red block 
Green cross and blue cake. S.Q. 
4. Orange ring — brown snake 
Brown snake — green cake 
Orange ring and green cake. S.Q. 
5. Blue sausage yellow block 
Brown cup > blue sausage 
Yellow block and brown cup. S.Q. 


Session II 


6. Orange ball — red ring 

Yellow snake > orange ball 

Red ring and yellow snake. S.Q. 
7. Green sausage — blue cup 

Blue cup — brown cross 

Green sausage and brown cross. S.Q. 
8. Red cake > yellow cross 

Yellow cross — blue snake 

Red cake and blue snake. S.Q. 
9. Blue ball» red sausage 

Red sausage > orange block 

Blue ball and orange block. S. Q. 
10. Orange cake — brown ball 

Green cup — orange cake 

Brown ball and green cup. S. Q. 


Session III 


11. Orange snake > yellow ball 

Yellow ball blue ring 

Orange snake and blue ring. S.Q. 
12. Red cup — green ball 

Brown block > red cup 

Green ball and brown block. S.Q. 
13. Yellow ring orange cross 

Orange cross > red snake 

Yellow ring and red snake. S.Q. 


—— "4 
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14. Red cross = blue block 
Blue block = brown cake 
Red cross and brown cake. $.О. 


15. Yellow cake > orange sausage 
Green block = yellow cake 
Orange sausage and green block. S.Q. 


b. Group $,. As in group T the subjects were observed on five successive 
days which covered the pretest, three practice sessions and the posttest. 
Procedure in the practice sessions: the balance, a piece of paper, and the 
three objects of one item were presented. On the paper was drawn a 
Tectangle with the base three times the length of the short side. The 
Tectangle was divided into three squares, one black, one grey, and one white. 
The following instructions were given (with certain variations and e 
formulations in order to insure proper understanding): “We are going 
to place these three objects on the paper, the heaviest in the black square, 
the middle one in the grey square, and the lightest one in the white square. 
If some of them weigh the same, they are to be placed together in the same 
Square. You may now proceed to weigh the objects two at a time and find out 
Where they are to lie." It turned out that all the children understood this 
instruction immediately and followed it with very few mistakes. After the 
child had weighed and ordered the objects to his satisfaction, the experimenter 
asked him to control the weight-relationships on the balance. When errors 
Were discovered, the child's procedures of reorganization were recorded. 

The objects in the items were identical with those in the T-group, but 
the order and combination of weighing were left entirely to the child. 

€ Group $, The subjects were observed on eight SuceESSIYe) days 
(holidays intervening) which covered the pretest, six practice sessions, and 
the posttest, Procedure in practice sessions: The balance, a piece of paper and 
four objects of one item were presented. On the paper was drawn a rectangle 
with the base four times the length of the short side. The rectangle was 
divided into four squares, one black, one dark grey, one light grey, and one 
white. The instructions were analogous to those of group S: “We are going 
to place these four objects on the paper, the heaviest in the black square, 
the next-to-heaviest in the dark grey square, the next one in the light grey 
Square, and the lightest one in the white square. If some of them weigh the 
Same they are to be placed together in the same square. You may now 
“ae to weigh the objects two at a time and find out where they are to 
йе,” 


This instruction, like that for group Sı was immediately comprehended. 


252 JOURNAL OF GENETIC PSYCHOLOGY 


When the child had ordered the objects to his satisfaction he was asked to 
control the order by weighing the objects in pairs: the objects in the black 
and dark grey squares, the objects in the dark grey and light grey squares, 
etc. When errors occurred the procedure of reorganization was recorded. As 
in the two preceding groups the differences in weight were not directly 
perceptible. 

The list of items is given below. 


Session I 
1. Red ball > green sausage > yellow snake > blue cone. 
2. Blue ring > orange block > brown cross > green ball. 
Session II 
3. Brown sausage > yellow cake > red cross > orange snake. 
4. Orange cone > red ring > green block > yellow sausage. 


Session 111 
5. Green cake > brown сопе > blue ball > red block. 
6. Yellow cross > blue snake > orange ring > brown cake. 


Session IV 
7. Green snake > brown ball > orange sausage > yellow ring. 
8. Blue block > green cross > red cone > orange cake. 


Session V 
9. Red sausage > orange ball > brown snake > blue cross. 
10. Yellow cone > brown block > blue sausage > red cake. 


Session VI 
11. Orange cross > red snake > yellow block > green ring. 
12. Blue cake > yellow ball > green cone > brown ring. 


c. Group Ss. The procedure and material in this group were identical 
to that of group S» except that the balance was absent, and that the differences 
in weight among the objects were clearly perceptible. The subjects weighed 
the objects in pairs (one in each hand) and ordered them in a rectangle divided 
into four squares. When they had placed the objects, they tested their order 
by comparing the objects two at a time as in group S». 


C. RESULTS 


'The main results are summarized in Table 1. Increments in number of 
correct responses are relatively more frequent in group S3 than in the other 
groups, which do not differ clearly in this respect. Group S2 improves less 
in number of S-explanations than the other groups, which are not clearly 
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different on this measure. Group S; is clearly superior to the other groups in 
increment in number of S;-explanations; six of the seven subjects who in- 
creased their number of S;-explanations (all from zero in the pretest) are 
in group Sı. Group $; is also clearly superior to the other groups in the case 
of decrement in number of P-explanations. 


TABLE 1 


CHANGES IN NUMBER OF CORRECT ANSWERS (c), SYMBOLIC EXPLANATIONS (S), SYMBOLIC- 
LocicaL EXPLANATIONS (Si) AND PERCEPTUAL EXPLANATIONS (P) IN THE 


Four Groups T, $;, Ss, AND Sg 


Group T Group S, * Group So Group $; 
e SS, P с SS, P c SS, Р c SS, Р 


Number of subjects 
raising their scores 6 60 4 6 6 6 0 411 3 & 5 0 2 


Number of subjects 
with unchanged 


scores 2 716 7 5994 91515 8 3 611 6 
Number of subjects 
lowering their scores 8 3 0 5 4 0 011 3005 1114 


The performance of the subjects in the pretests and in the learning sessions 
showed a general absence of transitivity. 

The subjects who improved from pre- to posttest never changed to complete 
transitivity, i.e., to four correct answers with S,-explanations. The transitivity, 
even of the best subjects in the posttest, was typically unstable. After a 
correct answer with an Si;-explanation there often occurred an incorrect 
answer and/or an inability to give an explanation. 

The performance of the subjects in group S; differed in certain respects 
from the subjects in the other groups, who employed a balance. Whereas the 
S-explanations in the other groups frequently were of the types: “It weighed 
More than the yellow,” “it went down on the scales,” “I saw it,” the 
typical S-explanation in group S3 was “I felt it" (ie, in my hand). 

The subjects in group Ss, although advised to weigh the objects two at 
à time in the learning sessions, were strongly inclined to take one object 
at a time, decided which one was the heaviest, then take each of the remaining 
Objects once more, one at a time, and decide which one was the next-to- 
heaviest, etc. In general they seemed to form "absolute" impressions of the 
Weights, Le. relative to some internal frame of reference, instead of to the 
other objects. 
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D. Discussion 


The conditions of groups Т and S4, with closely matched initial perform- 
ance levels, differed only in the instructions for the practice sessions. Group 
S, was superior in all four measures of improvement, and quite convincingly 
so in the case of 51- and P-explanations. The task of seriation of three 
objects according to weight quite frequently seemed to lead to rejection 
of the perceptual approach typical of younger children and to the occur- 
rence of instances of genuine transitive inference. The small changes in group 
T confirmed the negative findings of a previous experiment (2) and support 
the conclusion that direct practice on transitive inferences with empirical 
controls does not in general lead to an acquisition of transitivity. 

The conditions of group S» were similar to those of group S, except that 
there were four, instead of three objects in each item, fewer items and more 
widely distributed practice. Group S» was definitely far behind S, on all 
measures of improvement. 

It seems reasonable to attribute this effect to the number of objects to be 
ordered. Tentatively one may conclude that to order four objects according 
to weight is too complex a task to permit the development of an understand- 
ing of the transitivity of weight relationships. It seems reasonable to assume 
that such understanding is first developed in the simple case of three objects, 
and then gradually generalized. 

The results of group Ss seem relatively easy to interpret. Since they 
tended to give “absolute” judgments based on the “feel” of the single objects, 
the posttest was merely a second presentation of the same objects. They 
seemed to compare the remembered “feel” of A and C directly, without 
any intervention of object B at all. This means that it was possible for them 
to know that A is heavier than C, without any notion of transitivity. The 
result was that there was no pronounced cognitive conflict and that they did 
not acquire transitivity. The improvement in number of correct answers 
seemed to be a mere effect of the practice in judging weights and the incre- 
ments in S-explanations were all of the type "I felt it," i.e., not indicating 
any notions of transitivity. 

It may be concluded that only the conditions of group S; suggest a promising 
way of inducing transitivity of weight in children of this age. In general, 
one may assume that there are two general requirements for an efficient 
procedure: First, it must induce a moderate amount of cognitive conflict 
that will engage the child in attempts to understand. Second, the probability 
of arriving at a solution, i.e., at the required cognitive reorganization, should 
be relatively high and this is usually the case if the change is relatively small. 
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This is not a theory in any exact sense, but given specific information about 
the subject and the situation it has definite implications. Probably the 
children in group $1, in attempting to order the objects, are stimulated and 
Provoked by the frequent uncertainties as to where an object should be 
Placed in the row. The intellectual efforts to organize the available infor- 
mation have a greater chance of succeeding when there are only three objects 
than when there are four. For an overview of some theoretical problems of 
cognitive development see Smedslund (3). 

As to the next step, it might be worthwhile to study whether the insertion 
of the procedure of group S; in a context more meaningful to the child would 
lead to more improvement. This might be the case if the objects of plasticine 
Were substituted by small dolls, and the balance by a small seesaw. These 
objects would be close to the subjects’ everyday experiences. 


E. SUMMARY 


The paper is concerned with the problem of how an elementary concept 
of transitivity is acquired. Four procedures were tried. Group T practiced 
directly on transitive inferences, i.e. on predicting from “A weighs more 
than B" and “В weighs more than C" the relationship between А and C, 
and checking the predictions on a balance. Group S; practiced on ordering 
three objects in a series according to weight, with the help of a balance. 
Group $5 worked under the same instructions as group $1, but with groups 
of four objects. The subjects in group Sa ordered four objects in a series, 
as in group Ss, but without the balance, weighing the objects in their hands. 

nly group S, showed definite signs of acquisition of transitivity, and it 
Was concluded that the task of ordering three objects in a series, by means of 
a balance seems to be the most effective one in bringing about cognitive 
Conflict апа successful cognitive reorganization. 
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ADJUSTMENT TO FOOD DEPRIVATION CYCLES AS A 
FUNCTION OF AGE AND PRENATAL X-IRRADIATION*? 


University of Tennessee 


R. STEPHEN TACKER AND ERNEST FURCHTGOTT 


A. PROBLEM 


Reid and Finger (8) reported that rats placed on a 23-hour food depriva- 
tion cycle show losses in body weight for at least 35 days. Their seven 
Ss were approximately 150 days old at the beginning of the experiment. The 
authors cogently point out that this type of daily food deprivation schedule 
15 used in many behavioral studies. With the current interest in research on 
aging it seems worthwhile to ask how adjustment to deprivation is influenced 
by age. The general problem of the effect of age on hunger drive has not been 
investigated too throroughly. Margolin and Bunch (6) measured grid cross- 
ings in an obstruction box with rats varying in age from 30-40 to 300-350 
days. They found that crossings were inversely related to age. However, 
Botwinick (1) points out that the responses could have been affected, not 
only by drive changes, but also by changes in locomotion. 

The availability of prenatally X-irradiated rats provided the opportunity for 
the study of an additional problem. Radiobiologists have advanced the 
hypothesis that ionizing radiations may produce organismic changes which 
mimic or hasten normal aging processes (9). While most of the early work 
Was done on animals irradiated postnatally, a recent study by Brent and 
Bolden (2) showed that 100 r administered on the ninth day of gestation 
Shortens the life span of the irradiated rats. So far none of the work in this 
area has dealt with any behavioral measures. 

The Purpose of the present study is to investigate the adjustment of rats 
to food deprivation cycles as a function of age and prenatal X-irradiation. 

he age levels used go far beyond those previously employed in the study of 


the effects of age on hunger drive. 


B. PROCEDURE AND RESULTS 


8 hundred twenty-three offspring of albino rats originally obtained from 
the Budd Mountain Rodent Farm were studied. The irradiated subjects 


SS 
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received 100 to 200 r in utero between Days 14 and 18 of the gestation period. 
The breeding and irradiation procedures were previously described (3). 
Table 1 presents the distribution of subjects in terms of sex, age, and their 
weight at the beginning of deprivation. 


TABLE 1 
CHARACTERISTICS OF SUBJECTS 
Median 
Males Weight* Females Weight* age in Age 
Subjects N gm N gm days range 
Irradiated (200 r) 9 402 14 359 679 629-717 
Controls 16 537 26 373 677 650-735 
Irradiated (200 r) 6 463 6 277 380 380 
Controls 5 538 7 326 397 397 
Irradiated (100-200 r) 5 306 10 202 94 90-94 
Controls 3 22+ 7 174 75 75 


* Mean weight at the beginning of the experiment. 


All animals were maintained on a 22-hour deprivation cycle rather than the 
customary 23-hour period to make certain that they had sufficient time to eat. 
Water was available ad lib., and the food consisted of dog chow. The 
subjects were weighed during the twenty-first hour of the deprivation 
cycle. 

The data were analyzed in terms of the changes in the per cent body 


weight day X 


weight from the predeprivation level ( initial weight 
al weig! 


X 100). The mean 


group weights for each third day are presented graphically in Figure 1. 

It is quite obvious that adjustment to food deprivation in terms of body 
weight is slower in older than in younger animals. In all three age groups 
the irradiated rats lost more weight than the controls. The data were also 
analyzed separately for the two sexes and essentially the same results were 
obtained. 


C. Discussion 


It is well known that the regulation of food intake is controlled by a large 
number of factors (7). The initial greater weight and excess body fat 
of the older animals probably accounts for their slower adjustment to the 
deprivation schedule. Of course, one can also hypothesize that central nervous 
system (CNS) factors, which play an important role in feeding, are less 
efficient in older subjects. However, this is a rather tenuous hypothesis in 
the absence of well-defined CNS changes with age. 
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INITIAL LEVEL 


PER CENT OF 


4 17 20 23 26 
DAY 


FIGURE 1 
Mean Вору Weicuts OF YOUNG (Mep1an Aces 75-94 Days), MIDDLE-AGED 
(Mepian Aces 380-397 Days), AND Orp (MeEpIAN AGES 677-679 Days) 
Rats on A 22-Hour Foop DEPRIVATION CYCLE 


The greater loss in body weight and slower adjustment of the irradiated 
Tats at every age level came somewhat as a surprise since in each group they 
Weighed initially less than the controls, and thus it might have been assumed 
that they had a greater caloric need. Hence it would seem plausible to 
Invoke CNS deficiency as a major factor retarding the animal's adjustment 
to the feeding regimen. Several studies (3, 4, 5) have demonstrated learning 
deficits in prenatally irradiated rats. According to this hypothesis the 
irradiated animals are slower in learning to eat a sufficient amount during 
the two-hour feeding period, even though they weigh less than control Ss, 
and thus their caloric deficit is greater. 
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It may also be proposed that the irradiation effects mimic aging. ‘The 
inverse relationship between adjustment to food deprivation and age, and the 
slower adjustment of the irradiated subjects at every age level would fit 
the “aging” hypothesis advanced by several radiobiologists (9). It may be 
regarded as the first behavioral demonstration of a radiation induced 
“aging-like” phenomenon. 


D. SUMMARY 


One hundred twenty-three albino rats of both sexes, approximately half 
of them X-irradiated in utero between Days 14 and 18 of the gestation 
period, were placed on a 22-hour food deprivation cycle. The ages of the Ss 
at the start of the experiment varied from 75 to 735 days. Speed of adjust- 
ment to the food deprivation, measured in terms of the number of days that 
body weight losses occurred, was inversely related to age, and at every age 
level the X-irradiated Ss adjusted more slowly than the control animals. The 
latter may be considered as the first behavioral support for the radiobiological 
theory of aging. 
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SEX AND RADIATION AS FACTORS IN PERIPHERAL 
CUE DISCRIMINATION LEARNING*! 


Department of Psychology, The University of Texas 


А. A. McDowzrL Ахр W. Lynn BROWN 


A. PROBLEM 


Murphy and Miller (7) have studied the relation of spatial contiguity 
of cue and reward to object-quality learning by rhesus monkeys. Their 
monkeys failed to acquire the necessary discriminations when the stimulus 
objects were displaced vertically for a distance of six inches from the site 
of reward. Similar results were obtained by McDowell and Brown (3). 
Their monkeys failed to resolve a “color” discrimination problem during 
750 trials of testing when the discriminanda were displaced in the horizontal- 
parallel dimension for a distance of 7.875 inches from the site of reward. 

The purpose of the present investigation was twofold. First, the investi- 
gation sought to determine if rhesus monkeys with less training on direct 
response to the relevant cue, and younger, than the Ss previously used by 
McDowell and Brown could resolve a peripheral cue, “color” discrimination 
Problem. Secondly, in view of previously reported radiation and sex differ- 
ences in scope of attention (1, 5, 8), the investigation sought to explore these 
two parameters with respect to this particular learning paradigm. 


B. METHODS 
1. Subjects 


Sixty-four rhesus monkeys, ranging in age from 40 to 52 months, were 
employed as Ss. Fifty-six of the Ss had been exposed to nuclear radiations 
at the Nevada Test Site approximately 28 months before the present study 
Was initiated. The number of Ss of each sex in each subgroup and the radi- 
ation dosages for the Ss of each subgroup are shown in Table 1. For the 
Purposes of the present investigation, the only comparisons considered were 
between irradiated and nonirradiated Ss. 

All Ss had previously experienced preliminary Wisconsin General Test 


Apparatus (WGTA) training (6), testing on reduced-cue discrimination 
Er EE m 


* "n 
1 Received in the Editorial Office on June 28, 1961. " ; 
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TABLE 1 
Dose LEVELS FOR AND NUMBER OF Ss ОЕ EACH SEX IN EACH SUBGROUP 
Gamma Neutron Estimated total No. of No. of 
Subgroup (r) (rep) dosage (rem) males females 
9 252 209 670 5 1 
8 242 183 608 4 1 
7 204 154 512 5 3 
6 187 126 439 3 4 
5 169 114 397 5 3 
4 151 102 355 3 4 
3 129 85 299 6 2 
2 119 77 273 5 2 
1 0 0 0 3 5 
Total 39 25 


and delayed response problems (4), and testing on a series of dot dis- 
crimination problems (2). 


2. Apparatus 


All training of Ss in this investigation was conducted in a modified version 
of the WGTA, with the carrying cage serving as the holding cage during 
the test procedure. A modified two-string patterned string board, as shown 
in Figure 1, was used for the testing. 
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PERIPHERAL CUE TEST BOARD 


FIGURE 1 
Tus Mopiriep Two-Strinc PATTERNED STRING BOARD USED 
FOR THE PERIPHERAL CUE TESTING 
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The string board was placed directly over the stimulus tray of the WGTA. 
The “strings,” pieces of plumber’s chain, were attached at the front of the 
board to seated eyebolts and extended to behind a three-sided chimney in 
the rear center of the board. Small nails attached to the free ends of each 
length of plumber’s chain were used to impale the food reward, either a 
piece of diced apple or a raisin, on the end of the appropriate chain. 
The three-sided chimney prevented the $ from response on the basis of seeing 
which chain held the food reward. The peripheral cues were placed in the 
rear corners of the string board. The distance from the inner edge of each 
peripheral cue to the edge of the three-sided chimney was 7.875 inches. 

The negative cue was a gray painted square wood block. The positive 
cue was a red painted square wood block of the same dimensions as the 
negative stimulus object. 


3. Procedure 


Each S was tested 24 trials per day for 48 days. Manual response to the 
length of chain on the side of the board holding the positive object was 
consistently rewarded. Over the course of the 24 daily trials position of the 
Positive object was aperiodically, but evenly, varied between the right and 
left positions. . 

С. RESULTS 


Statistical analysis of the error data for successive eight-day periods of 
Peripheral cue testing, using a nonorthogonal analysis of variance procedure, 
yielded a practice effect which was beyond the .001 significance level and 
а radiation-groups-by-sex-by-practice interaction which was beyond the .005 
significance level. The nature of the interaction can be seen in Figure 2, 
which shows the per cent of errors for each sex of both the irradiated and 
nonirradiated groups over successive eight-day periods of testing. The fastest 
Tate of improvement with practice is shown by the nonirradiated female Ss, 
next fastest by the irradiated male Ss, third fastest by the irradiated female 

S, and slowest by the nonirradiated male Ss. 
he irradiated male Ss improved more rapidly with practice than did 
the Nonirradiated male Ss, but the irradiated female Ss improved less rapidly 
with practice than did the nonirradiated female Ss. 


А D. Discussion 
F It is obvious from the results of the present study that rhesus monkeys, 
if given extended training, can resolve a “color” discrimination problem 
when the discriminanda are displaced in the horizontal-parallel dimension 
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FIGURE 2 
Per Семт Errors DURING Successive 8-Day PERIODS oF TESTING FOR THE Ss 
or ЕАСН Sex IN THE IRRADIATED AND NONIRRADIATED. GROUPS 


for a distance of 7.875 inches from the site of reward. While the disparity 
between these results and the earlier published results of McDowell and 
Brown (3) can not be adequately resolved in the context of the present 
experiment, such a disparity may reflect differences in the training histories 
of the Ss involved in the two studies. It is, in other words, conceivable that 
extensive training to respond directly in the contiguous cue-reward situation 
may reduce response tendencies to peripheral stimuli. 


The finding of a significant radiation groups by sex by practice interaction 
may suggest, at first consideration, that exposure to radiation affects the 
sexes differently. Previous research, however, has shown that radiation ex- 
posure decreases the distractibility of the monkey (1) with a consequent 
narrowing of attention (8) and that female monkeys show greater focal- 
ization of attention than do male monkeys (5). In view of the previous 
research, the significant triple interaction can be interpreted as reflecting 
a radiation-induced narrowing of attention for both sexes. Because of the 
sex differences in attention in normal monkeys, however, the result of this 
induced narrowing of attention for the male $з may be proportionately 
greater exclusion of irrelevant (peripheral) stimuli whereas, for the female 
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Ss, the narrowing must involve, to a greater extent, the relevant (proximal) 
stimuli. 
E. SUMMARY 


Thirty-nine male and 25 female rhesus monkeys, ranging in age from 40 
to 52 months, that had previously been exposed to varying dosages of nuclear 
radiations, were tested 24 trials per day for 48 days on a peripheral cue, 
“color” discrimination problem. Statistical analysis of the error data, using 
a nonorthogonal analysis of variance procedure, yielded the following 
results: 

1. The practice effect was significant indicating that rhesus monkeys, 
if given extended training, can learn a “color” discrimination when the dis- 
criminanda are displaced in the horizontal-parallel dimension for a distance 
of 7.875 inches from the site of reward. 

2. The radiation groups by sex by practice interaction was significant. 
For the female Ss, radiation exposure slowed the rate of improvement with 
practice. For the male Ss, however, the converse was true. 


REFERENCES 


1. McDowett, A. A. Comparisons of distractibility in irradiated and nonirradiated 
monkeys. J. Genet. Psychol., 1958, 93, 63-72. 

2. McDowett, A. A. & Brown, W. L. Sex and radiation as factors in learning 
performance by rhesus monkeys on a series of dot discrimination problems. 
J. Genet. Psychol., 1962, 101, 273-278. 

. Some effects of radiation exposure on susceptibility to proactive in- 
hibition by rhesus monkeys. J. Genet. Psychol., 1960, 97, 251-256. 

4. McDowett, A. А., Brown, W. L., & McTzs, А. C. Sex as a factor in delayed- 
response and reduced-cue discrimination learning by previously irradiated 
monkeys. J. Genet. Psychol., 1962, 100, 325-329. 

Sex as a factor in spatial delayed response performance by rhesus 
monkeys. J. Comp. & Physiol. Psychol., 1960, 53, 429-432. 

6. McDowzrrt, A. A, Brown, W. L, & WICKER, J. E. Some effects of nuclear 
radiation exposure on preliminary WGTA training performance of rhesus 
monkeys. USAF School of Aviation Medicine, Report No. 53, 1959. 

7. Murpny, J. V, & Mutter, R. E. The effect of spatial contiguity of cue and 
reward in the object-quality learning of rhesus monkeys. J. Comp. © Physiol. 
Psychol., 1955, 48, 221-224. 

8. Overatt, J. E, & Brown, W. L. Narrowing of attention as a chronic effect 
Ts eubleial radiation. USAF School of Aviation Medicine, Report No. 27, 

8. 


Department of Psychology 
The University of Texas 
Austin, Texas 


The Journal of Genetic Psychology, 1963, 102, 267-275. 


GENETICS, AGE, AND THE VARIABILITY OF LEARNING 
PERFORMANCES* ! 


Fanderbilt University 


GiLsERT W. Meter AND Donatp P. Еоѕнев? 


А. PROBLEM 


The lore of research methodology in psychology cautions the experimenter 
to be wary of subject variables and, where possible, to use genetic controls 
in the groups of Ss chosen for study. Since homozygous twinning is a 
biological rarity, in mammals at least, this control has been met through 
the selection of Ss with identical or near-identical genetic backgrounds. 
Since the vigor of the use of the split-litter technique for genetic control 
has been chilled, at least somewhat (4), the current mode is the use of 
inbred strains for this same end. Unfortunately, geneticists have now raised 
questions about the nature of genetically homogeneous material, questions 
which may seriously complicate behavioral researches at those moments when 
the investigator comes to seek intra- and intersubject reliabilities—when he 
comes to compare the performance of groups in the hope of estimating the 
significance of a specified independent variable (1). Some geneticists suggest 
that the homogeneous Ss are more variable on polygenic traits, e.g», drug 
responsiveness and viability, than are their heterogeneous counterparts (2). 
Some verification of this potentiality for behavior studies is given by Mordkoff 
and Fuller (3) in their interstrain analyses of activity for inbred and hybrid 
Ss alike. The import of this revelation of variability for evaluations of 
behavior, where polygenic heritability is the rule, may be stupefying. 

The intent of this paper is to present additional behavioral data on 
groups of Ss, homogeneous and heterogeneous, by way of indication of the 
relevance of the geneticist's concern for the methodology of the behavioristic 
disciplines, In order, these data will show the pertinence of these consid- 
erations for several strains of Ss at a specified age on a particular task and, 
Second, the pertinence of these considerations for a pair of strains as related 
to age at time of testing. 
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B. Ѕтџрү I 
1. Method 


a. Subjects. For the first investigation, 10 male Ss representing each of 
six strains of housemice were used for a total of 60 animals. These strains were 
AKR, BALB/c, C3H/He, C57B1/6, CF/1, and DBA/2. Of these strains 
only the CF/1 is not highly inbred; it is a random-bred, albino strain but 
separately maintained for approximately the same number of generations 
as were any of the others. Selection of the strains was on the basis of 
recorded differences in longevity. All Ss were born in the Vanderbilt colony. 
At the start of testing they were 42 days of age. 

b. Apparatus. As a pretraining device a swimway, 48 inches long and six 
inches wide was used. The water was maintained at room temperature, 
about 70° F., and at a depth of 14 inches whereupon the surface was 
six inches from the top of the tank. An escape ramp fashioned of hardware 
cloth was placed at one end, adjacent to a drying rack. 

A simple, three-choice point water maze was the testing device. The 
general pattern and dimensions are illustrated in Figure 1. The depth of 
the water was six inches whereupon the surface was three inches from the 
top of the tank. The temperature of the water was maintained at 60° F. 
A wire ramp and platform of hardware cloth was placed at the end of the 
right cul during initial learning. At this time the metal barrier after the 
first choice point was placed in the right alley. Both the ramp-platform 
and the barrier were moved to the left during the reversal training. 

c. Procedure. On the first day of training 8 was given three preliminary 
trials on the swimway. The S was dropped into one end of the tank and 
permitted to swim to the wire ramp. Time was recorded from initial 
immersion to final emergence. 

On the first day of testing $ was given five trials on the three-choice point 
maze. The § was dropped into the maze at the start point and permitted 
to swim to the wire ramp and drying platform at the right exit cul. This 
procedure was repeated for four days for a total of 20 trials, 

On the fifth day the ramp and platform were moved to the left exit cul. 
The metal barrier after the first choice-point was moved accordingly. The $ 
was given 10 trials, two days of five trials each, for the second or reversal 
phase of learning. 

The Ss were run in groups of approximately 10 during the mid-day 
hours. Through all the testing procedures time and error scores were re- 
corded. 


In this 
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FIGURE 1 
T FLOORPLAN OF THE THREE-CHOICE MAZE А 
- he ramp platform was placed at either the right or the left exit cul; the barrier 
4 as placed at either R or L. 
2. Results 
The results on the six strains of Ss are presented in Figure 2. 
"n Tepresentation, the means of the median time per day are plotted 


Six days of testing—four for initial learning and two for reversal. 
the six strains are divided into two distinct groups—one for high 
for low median times. 
To a limited extent these data support the position of increased 
} with homogeneity as contrasted to heterogeneity. In this instance the 


over the 
Clearly, 
and one 


variance 
variabil- 


270 JOURNAL OF GENETIC PSYCHOLOGY 


140 


42 DAY OLD GROUPS 


MEAN MEDIAN TIME PER DAY 


ACQUISITION REVERSAL 
DAYS 


FIGURE 2 
REPRESENTATION OF THE MAZE PERFORMANCES, IN TIME SCORES, 
OF THE SIX STRAINS OF MICE 
Both the acquisition and reversal performances are indicated. 


ities of the AKR, BALB/c, and C3H strains were greater than the random- 
bred СЕ/1 strain. The last, however, could not be differentiated from 
the other two inbred strains, C57B1/6 and DBA/2; all were low. 

Obviously, the means and variances (estimated standard deviations) were 
correlated. This, however, is the expected outcome under the stipulations 
of heterosis, i.e., increased vigor and reduced variance. 
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C. Srupy II 
1. Method 


a. Subjects. In the second investigation, 10 male Ss representing each 
of two strains of housemice at each of seven ages were used, a total of 140 Ss. 
The strains used were the BALB/c, an inbred strain, and the СЕ/1, а 
random-bred strain. Selection of these strains was on the basis of reputed 
long longevity and acknowledged high reproductivity. All Ss were born in 
the Vanderbilt colony. The ages at the start of training were: 21, 42, 63, 
84, 105, 147, and 189 days. 

b. Apparatus. Same as for Study I. 

c. Procedure. Same as for Study I. 


2. Results 


The results on the two strains at the seven ages are presented in Figure 3. 
As in Figure 2, the means of median time per day are plotted over the 
four days of initial learning. The differences in the performance of the 
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R FIGURE 3 
EPRESENTATION OF THE MAZE PERFORMANCES, IN TIME Scores, OF THE Two STRAINS, 
BALB/c Амр CF/1, Over THE SEVEN AGES “TESTED 
Only the acquisition performances are indicated. 
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ins are especially striking. The behaviors of the homogeneous BALB/c’s 
-e as variable over the seven ages as those of the CF/1’s were constant. 


[he increase in means and variances of the BALB/c behavior at the 
et of sexual maturity and at early adulthood are clearly discernible in 
ure 4. Only a suggested rise in these measures with adolescence is indi- 
ed in the CF/1 performances. 
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REPRESENTATION OF THE MEDIAN TIME SCORES or THE Two Strains, BALB/c 
AND CF/1, Over THE SEVEN AGES TESTED | 

“he estimated standard deviations are indicated by the vertical lines above and 

yw the performance means. 


[he depressed learning efficiency of the BALB/c’s immediately after 
ual maturation is indicated, further, in the error scores depicted in 


w 


"0 
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Figure 5. No such relation between efficiency and maturation is intimated 
in the CF/1 scores. 

Throughout, the variances of the BALB/c performances were consid- 
erably larger than those of the CF/1 strain. The correlation between means 
and variances was evident in the BALB/c data but not in the CF/1. In 
the latter, the learning performances were quite stable across age groups. 
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R FIGURE 5 
EPRESENTATION OF THE MAZE PERFORMANCES, IN Error Scores, OF THE TWO STRAINS, 
BALB/c лмо CF/1, OVER THE Seven АСЕ$ TESTED 


D. Discussion 


The results of these two investigations, together, indicate that increased 
variability of homogeneous strains may be as important a consideration for 
behavior analyses as is is for analyses of drug responsiveness and viability. 
However, the low variability of two of the inbred strains in the first study 
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should not be overlooked or, even minimized. Feasibly, this genetic variabil- 
ity is a sometime thing: when absent significant genetic differences or metric 
difficulties are suggested. 

At first glance, the age-related differences in means and variabilities of 
the BALB/c data are perplexing. However, a more thoughtful consid- 
eration of the decrease in behavioral efficiency during adolescence and early 
maturity in the inbred-strain performance reveals what may be the prime 
justification for the use of inbred, rather than hybrid or random-bred, forms. 
If there exists a phenomenon of developmental homeostasis, as hypothesized 
(1), the relative lack of which characterizes the genetically homogeneous § and 
because of which he is unduly responsive to environmental variations, then 
the inbred $ offers considerable research advantage for those investigations 
in which manipulation of the developmental environment constitutes the 
independent variable. Research-wise, this advantage may be a_ sufficient 
reason-for-being. Nevertheless, the inbred S does demand of the investigator 
concern over the constancy of the rearing and testing environments, whatever 
they may be, and over the nature of the statistical tools employed. In the 
present instance, the BALB/c data may be describing a developmental 
relation in which the laboratory environment and testing procedure are 
implicated but which is not evident in the CF/1 data due to the greater 
canalization or physiological buffering in the CF/1, the genetically hetero- 
geneous strain. 

E. SUMMARY 


Through the past several years the significance and implications of genetic 
factors for the methodology of behavioral research have been critically re- 
considered and reevaluated. The efforts are neither unique to these times 
nor to this discipline, nor is the consensus original: genetic control via inbred 
Ss offers the researcher many real and unmatched advantages. However, 
other nuances of this genetic issue have been emphasized recently, specifically 
the interactions with environmental influences expressed in the much greater 
intersubject, biochemical variability of the highly inbred than of the random- 
bred or the Fı hybrid Ss. The intent of this paper was to demonstrate that 
this variability has its behavioral counterpart and, further, that it compli- 
cated by maturational factors. 

Groups of housemice were run on a three choice-point water maze for 
30 trials—20 trials for initial learning and 10 trials for reversal learning— 
at five trials per day. In the first study, comparisons were made of the 
performances of Ss representing six strains, inbred and random-bred, tested 
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at 42 days of age. As expected, the random-bred Ss were more efficient and 
less variable than Ss of three of the inbred strains but comparable to Ss of 
the other two inbred strains. 

In the second study, comparisons were made of Ss representing one inbred 
and one random-bred strain tested at 21, 42, 63, 84, 105, 147, or 189 days 
of age. Regular learning curves were described by groups of Ss of the 
random-bred strain. Contrariwise, the performances of the groups of inbred 
Ss were highly variable: expected learning behavior was seen at some ages, 
but not at others. Intersubject variability increased as the adequacy of the 
responses decreased, the indicated relation being curvilinear with greatest 
inefficiency shown during adolescence. 

Data such as these are of real concern for the researcher with a penchant 
for experimental control and a need for intersubject uniformity. However, 
a palliative is found in the concept of “developmental homeostasis” and the 
realization that genetically-pure material affords a sensitive indicant, par 
excellence, of the vicissitudes, controlled or otherwise, of the environment. 
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CONCEPTS RELATED TO NORMAL READING PROCESSES 
AND THEIR APPLICATION TO READING PATHOLOGY* 


Pediatric Language Disorder Clinic, Columbia Presbyterian Medical Center 


Katrina рЕ Hirscu, F.C.S.T.! 


A. Tue READING PROBLEM 


The literature on the physiology and psychology of normal reading is vast 
and, if one combines European and American research, probably goes into 
thousands of publications. 

Historically, studies concerned with reading pathology were, until the 
last generation, mainly confined to work done by neurologists like Wernicke 
(32), Pick (27), Goldstein (11, 12), and Conrad (5, 6) who discussed the 
often gross reading disturbances arising from cerebral trauma. Of these neu- 
rologists, Orton (24, 25), Schilder (29), and Bender (3) were the ones who 
were primarily concerned with the developmental reading disabilities found 
in children. However, the growing number of individuals involved in the 
research of children’s reading difficulties have only recently begun to relate 
findings to what is known about normal reading processes. 

What is reading? Reading is the successful response to the visual forms of 
language. The understanding of graphically fixed language units is the goal 
of reading. 

A large number of structures and functions are involved in the process. 
To begin with, there is the peripheral mechanism. The decisive organ for 
visual perception is, of course, the eye. But reading is obviously more than 
and different from seeing. The visibility of letters is not the same as their 
readability. Our dyslexic children do see letters, but they do not grasp their 
symbolic significance. Reading is not only concerned with visual perception, 
it is in the last instance an intellectual act. 

There are, of course, some reading difficulties which are related to gross 
visual problems (28). Cleland (4) feels that far-sightedness and lack of 
binocular vision contribute significantly to reading difficulties. However, 
visual disturbances are probably far less frequently a factor in reading disabili- 
ties than is often assumed. A report of the ophthalmological section of the 
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Los Angeles County Medical Association published in 1940 (23) still seems 
pertinent: 

Only if visual acuity is reduced 50 per cent or more will the child 

have trouble with interpretation of symbols he can not see well, Except 

in far-sightedness of a marked degree, the child’s power of focusing is 

sufficient to give adequate though not perfect vision, A small amount 

of myopia might be an advantage rather than a disadvantage. Crossed 

eye with normal vision in one eye has little or no effect on reading ability. 


In reading the eye has a double task, a visual and motor one. The latter is 
served by a complex system of muscles and nerves, The eye does not rest 
on the text but glides along the printed line not in a continuum but in a 
succession of movements and fixations. 

The discussion whether or not fusion difficulties and/or faulty eye move- 
ments are responsible for reading difficulties is still going on. Orton (26) and 
Tinker (30) deny the significance of faulty eye movements in the etiology of 
reading disorders. Research has shown that the differences in number of eye 
fixations in excellent and in poor readers is surprisingly small. The Los 
Angeles report quoted above says: 

So-called faulty eye movements as judged by regressions depend pri- 
marily on poor understanding of subject matter, not on uncoordinated eye 
muscles, not the eye but the brain learns to read. 
Kainz (16) in Vienna also maintains that the number of eye movements is 
a function of the ability to grasp meaning and not the other way around, 

This is not the place to discuss cortical functions involved in reading. 
Suffice it to say that during the last generation the concept of what happens 
in the reading process has undergone considerable modification, Neurologists 
no longer believe that precisely pinpointed brain areas are responsible 
for specific performance. True, we do know that in lesions of the angular 
gyrus the interpretation of graphic signs is impaired or lost. We also know 
that the areas adjacent to it do stimulate processes involved in reading 
which is a learned activity and needs a degree of maturation for functioning. 
However, we no longer believe that in reading we deal with separate and 
summative cortical excitations, rather, we assume the existence of highly 
complex activities involving the whole brain. 

The angular gyrus clearly is not the only area significant in reading. 
We know, for instance, that in sensory aphasia characterized by inability to 
understand the spoken word, reading is often impaired as well. It appears 
thus that for reading comprehension auditory language centers are extremely 
important. 
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This leads to a question which has concerned research workers for some 
time. Does the printed word or letter act as a trigger which releases meaning 
directly? Is there a straight road leading from the visual graphic representa- 
tion of the word to the concept? Or does the printed word trigger its oral 
counterpart, the spoken word, which in turn releases meaning? Does the 
Printed word “mat,” a series of letters seen, a sequence in space, evoke 
directly the concept of mat? Or is the printed word consciously or uncon- 
sciously translated either overtly or in inner speech into a series of sounds 
heard, a sequence in time which in turn evokes the concept of "mat"? 
Kainz (16) feels that the highly skilled reader proceeds directly from the 
printed symbol to the underlying concept, that he needs a minimum of inner 
sound. He believes that the familiar printed word is in itself a carrier of 
Meaning, an assumption which has probably influenced the teaching of 
reading everywhere. 

The opposite position is taken by people like Orton (25) who say that 
the various levels of language function are so closely interrelated that they 
cannot be considered separately, that speech and reading represent a continuum 
in language development, that the visual and the auditory structure of the 
word are intimately bound up with each other. Schilder (29) conceived of 
alexia as a disturbance involving the sound structure of the written word. 
Head (14) felt that in reading the conventional graphic sign has to be 
translated silently or aloud into auditory verbal form. Unskilled readers 
find it necessary to form with their lips the spoken equivalent of the printed 
word, they have to say the word in order to grasp its meaning. There are 
many other workers in the field who maintain that even fluent readers evoke 
the auditory and motor images symbolized by printed letters but that these 
images are so fleeting and of so short a duration, the process goes so fast, 
that the individual is not necessarily aware of it. Even the practised reader 
will resort to vocalization when he meets an unknown word or tries to 
understand a difficult passage. It is likely that inner speech phenomena 
evoked by reading are never completely eliminated. How many vocal cues 
are needed is probably a matter of reading proficiency. 

However, evoking the auditory image of the word during reading is only 
Part of the process. If one analyzes the reading process, one finds a 
number of partial performances; there is the perceptual grasping of letters and 
Word configurations, there is their evocation in inner speech, there is the 
comprehension of syntactical relationships, the construction of anticipatory 
Schemata as to what the sentence is going to say, there is finally the assimila- 
Чоп of content into the already existing framework. All of this constitutes 
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an integrated performance, one part influencing the other. It is only in 
unsuccessful reading experiences—as when someone reads a text aloud but 
does not grasp its significance—that one can separate out the partial per- 


formances (16). 


В. Wuote-Part LEARNING 


One of the basic problems in reading research is the question whether the 
skilled reader integrates letters or sounds into wholes, or whether the 
printed word is experienced globally. An answer to this question is obviously 
pertinent in terms of the battle now raging between the groups which teach 
reading in a global fashion and those who believe that words should be broken 
up into their phonetic elements and then blended into units. The theoretical 
philosophical foundation for the global approach is based on Gestalt psychol- 
ogy, and it is imperative to discuss how this theory influenced the different 
systems of teaching reading. 

Gestalt psychology as originally conceived by Wertheimer (33, 34) defines 
Gestalt as that function of the organism which responds to a given constel- 
lation of stimuli as to a whole. There is an innate tendency in human beings 
to experience whole configurations. We respond to a series of musical tones 
as to a tune—a melody—even if it is transposed into another key. The single 
elements—the separate notes—may be different, but the physiognomy of the 
configuration—the relationship of the parts to the whole—remains constant, 
the figure stays the same. We respond to a series of pencil strokes as to a 
square even if the square is presented at a different angle. As defined by 
Gestalt psychology, visual forms obey certain laws: (a) Form is characterized 
by being separated and standing out from the ground. (b) The whole and its 
parts mutually determine each other’s characteristics. (с) The various parts 
of a form have different values, some are indispensable if wholeness is to be 
retained, others are relatively unnecessary. (4) There is a tendency of the 
organism to complete unfinished Gestalten. These are only a few of these 
laws. 

While the original Gestalt experiments have been done with simple visual 
forms like circles and squares and while letters are, of course, much more 
complex, much of what is true for simple forms is true also for letters and 
words. We do not see all the single elements in a word, we see their 
characteristic features; words have a physiognomy, a particular relationship 
between the whole and the parts which makes it possible to recognize them, 
no matter if they are printed large or small, black or red, whether the print 
is good or relatively poor. We know that if one tears a word apart and prints 
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it in separate syllables it takes 66 per cent longer to read it because as a 
result of the separation the Gestalt quality gets lost. In one of his experiments 
Korte (20) presented words from a long distance so that they were at first 
quite indistinct and diffuse. The first impression of the word was a global 
one, including Gestalt qualities like roundness, length, squareness, and so 
forth. The second phase of recognition began with the moment when a 
characteristic single detail was recognized as decisively influencing the total 
Gestalt. 

In order to prove their point, which is that good readers are global readers, 
some Gestalt adherents point to the fact that proficient readers make poor 
proofreaders since they are apt to overlook misprinted letters. It is quite 
true that such readers receive at best a slight shock on meeting the misprinted 
word because its physiognomy has somehow changed, it looks slightly un- 
familiar. The skilled reader has to force himself to go back and check on each 
single letter. Since good readers are global readers, many educators and 
psychologists have concluded as a result that global reading is the correct 


method to teach children. However, as Daniels and Diack (7) point out, the 


process of learning to read is precisely a matter of turning an undifferentiated 


whole into a differentiated one. It is only the skilled and not the beginning 
reader who sees words in a structured and organized way. The child often 
does not. His ability to differentiate is as yet undeveloped. 

Moreover, it would be unwise to underrate the importance of the determin- 
ing letters as constituting elements of the whole configuration. It is not true 
that word configurations are necessarily and always experienced as ready and 
finished wholes. Many Gestalt adherents admit that letters, too, are Gestalten, 
partial Gestalten, it is true, but possessing nevertheless the same quality as 
do whole words. We do not see all the single elements in a letter; what we 
do see is a characteristic configuration, which makes it possible for us to 
recognize a letter as such and enables us to discriminate, for instance, a т 
from an F, regardless of whether this T is large or small, printed in black or 
red, written in one handwriting or in another. Like the word, the letter has a 
Gestalt also in the sense that it is structured, separate, that it stands out. 

. What it amounts to is this: in normal reading analysis of wholes and 
Integration of parts goes forward simultaneously and the combination of 
both makes for good reading. 

One can describe these processes in different terms: it has been stated that 
both apperceptive and assimilative activities take place during reading. Under 
®PPerceptive reading one understands the ordering of perceived letters and 
letter groups into word configurations. Assimilative reading, on the other 
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hand, is geared to large meaning units. In assimilative reading visual per- 
ception only acts as a stimulus. Reading processes go forward not only 
during eye fixations but also during eye movements. When one has to read 
a large number of books professionally—perhaps for a publisher—one only 
grasps the important words. All depends on the material and the goal. A 
research paper is read differently from a light novel. But even assimilative 
reading depends on smooth perceptive and apperceptive functioning (16). 

To pull it together: Both word and letter configurations are probably 
grasped on the basis of their determining features. Certain readers may tend 
to the apperception of larger Gestalten but even if they grasp them more 
or less as a whole they still must be able to quickly and reliably analyze them 
into their elements. Reading in other words requires both integrative and 
differentiating functions. 

Normal children need only a few exposures of a particular printed word 
to recall it consistently. Langman (21) describes it when she says that these 
youngsters easily perceive visual spatial Gestalten—patterns which have a 
complex and distinct internal design as well as a general outline and con- 
figuration. 


C. WnHorr-Panr DISABILITIES 


Children with severe reading disability have trouble with the very same 
functions which were found to be essential in normal reading; namely with 
integration and differentiation of visual patterns, or, to put it differently: 
with organization and structuralization of visual spatial Gestalten. 

Hughlings Jackson (15) calls alexia—the loss of reading ability resulting 
from brain injury—a functional regression of a highly organized activity to 
earlier stages of development. Leischner (22) and Conrad (5, 6) conceive 
of it as a result of a process of de-differentiation. If this be so—if we think 
of alexia as a disruption or a breakdown of formerly well established schemata 
—we could postulate that the dyslexic child would find it difficult to learn 
to structure these schematas in the first place. It appears that these children’s 
ability to respond and organize visual Gestalten is either inherently weak or 
lagging. Studies on normal development show a steady progression in differ- 
entiation and integration from early childhood through adolescence. The 
normal child will not be able to cope with as complex a skill as is reading 
before he has reached a degree of maturation. Most youngsters are ready 
around the age of six and a half—and the large majority of them learn 
to master the process regardless of the method of teaching. There is no 
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doubt as to the fact that the spelling method of learning to read used so 
successfully in teaching children for generations was a poor one. Cee Ai Tee 
never did make "cat" but most youngsters learned to read in spite of it. 
Why? Because they learned to integrate short units into longer ones and to 
analyze wholes into their determining parts simply because they were 


exposed to them. 


Dyslexic children find these processes extremely difficult. We believe that 


their neuro-physiological immaturity makes it hard or impossible for them 
to perceive and respond to complex Gestalten. As a result of many years of 


feel, moreover, that these youngsters reveal 


clinical investigation we 
but in other areas as 


dysfunctions and immaturities not only in reading 
well (8). 

Orton (24) has shown how many dyslexic children are dyspraxic. 
Movement, like perception, requires patterning. A skilled motor act is not 
a succession of single isolated movements. А summation of separate movement 
units will not result in a fluid rhythmic performance. A motor act is a total 
Gestalt and since dyslexic children's Gestalt competence is often weak, it is 
not surprising that many of them are very clumsy. 

The same children mostly have difficulty with spatial organization— 
to wit, their confusion in motor leads, their trouble with spatial sequences, 
their tendency to reversals, their difficulty with left to right progression, 
which have been described frequently (13). 

Bender (2) has clearly shown the striking immaturitry o 
tioning in dyslexic children in terms of visuo-motor organization. 

A large number of researchers—among them Orton (25), Weiss (31), 

de Hirsch (10) and Arnold (1)—have discussed these youngsters’ poor 
motor speech patterns which reveal their difficulty with the organization 
of configuration in a temporal sequence. "These children's tendency to reverse 
sounds in words and words in sentences, their telescoping of long words, 
their omissions and substitutions, all bear witness to their trouble with 
differentiation and integration of complex auditory-motor patterns. 'The very 
monotony and dysrhythmia of dyslexic children's speech is symptomatic for 
their trouble with structuralization of temporal Gestalten. 
S Gestalt psychology says that any coherent form is characterized by stand- 
ing out in relief. Dyslexic children often lack the ability to differentiate 
figure from ground. Nothing on the page stands out for them; the printed 
Symbols to them look like an undifferentiated, meaningless design. (9). 

To summarize: Dyslexic children have trouble with various types of 
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tions is often primitive. What then happens to them if they are confronted 
with the very abstract, very complex patterns represented by printed words 
and phrases? 

Some dyslexic children have the greatest difficulty remembering even the 
shape of single letters. Not words only, but letters also are highly unstable. 
They look dangerously alike. They have no separateness, they lack a clear-cut 
physiognomy. These children cannot abstract the unessential features in a 
letter and pick out the determining ones, those which make, for instance, a 
letter look like an “F.” After much drill they may learn to identify the 
letter, but only when it is presented in isolation: not when it is embedded in 
a word, or when it is printed in another color, or when the size is en- 
larged or reduced. These children are unable to maintain the identity of the 
Gestalt; they cannot transfer the characteristic Gestalt quality into another 
configuration. Most unstable for them are, of course, those letters which 
actually look alike, as do b and d, and p and b and whose only differentiating 
feature is one of spatial arrangement. 

If for dyslexic children short configurations like single letters are unstable, 
how much more must be longer ones—words. 

Phonetic teaching does not only reduce the length and the complexity of 
Gestalten; it is helpful also because it relates the visual to the auditory 
structure of the word and thus facilitates inner speech phenomena (29). In 
the teaching of phonetics single letters and sounds— partial visual and auditory 
wholes—are learned separately and are slowly fused into larger entities. 
However, no matter how children learn to read—in larger or smaller units 
—reading is never (even if taught phonetically) a process of adding one sound 
or one letter to another. 

One of the Gestalt laws says that the whole is more than and different 
from the sum of its elements. It has been shown in brain lesions, for instance, 
that a patient was able to read the two halves of the word "figure" and 
"head" but not the word "figurehead." Some of our dyslexic children have 
immense difficulties learning to fuse single sounds into longer units. Not 
unlike aphasiacs, they find it difficult to integrate parts into wholes. However, 
the majority does catch on when taught shorter units and there comes a 
moment during the remedial process when the Gestalt function seems to 
“Sell,” when the child no longer has to laboriously add and blend unit for 
unit, a moment when the process changes qualitatively and the youngster 
begins to integrate and differentiate spontaneously. 

'Thus in the final analysis there is no dichotomy between part and whole 
learning, since both are inherent in the reading process—it is rather à 
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matter of which size configuration the child is ready for. Whole words and 
whole sentences are obviously more meaningful than sounds are. However, the 
Point about dyslexic children is that their Gestalt competence is weak to 
begin with; thus they do need additional help with the structuring and 
organization of wholes and often do better with shorter configurations. 
There is another problem which can best be elucidated with the help 
of Gestalt psychology. Why, for instance, do many dyslexic children some- 
times recognize long and complicated words and have such trouble with 
short and seemingly easier ones? Why can they read a word like “coura- 
geously” and are confused between "there," “then,” “when” and "where"? 
For two reasons: the abstract nature of the small grammatical words 
which represent spatial, temporal, and causal relationships makes them 
difficult to remember. Moreover, they are of about equal length, they 
lack physiognomy, the characteristic features which make for recognition. 


D. SUMMARY 


To sum up: I have tried to highlight briefly some aspects of normal reading 
Processes which seemed pertinent in terms of children suffering from severe 
reading disturbances. It appears that skilled reading requires a high degree 
of integration and differentiation, an ability which is defined by Gestalt 
Psychology as competence in perceiving and responding to complex and highly 
Organized configurations. 

| The very features which make for skilled reading—namely, integration and 
differentiation—are either deficient or lagging in dyslexic children. In fact, 
9ur clinical investigation seems to prove that these youngsters have trouble 
with Organization not only of complex linguistic forms but also with more 
basic motor, visuo-motor, and perceptual schemata. 

Any remedial approach has to take into account the fact that dyslexic 
Children have basic configurational difficulties. While the aim in reading 
undoubtedly is the assimilation of large meaning units, any method that 
facilitates the organization of small or large Gestalten and which links the 
‘sual to the auditory image of the word will be helpful. 


REFERENCES 
1. WE 
ARNOLD, A. Studies in tachyphemia. Logos, 1960, 3, 25-45. 
Сток, І. A visual motor Gestalt test and its clinical application. Amer. 
tthopsychiat. Assn., Res. Monog. No. 3, 1938. 
E euer Problems of Conceptualization and Communication in Children with 
*velopmental Alexia: Psychopathology of Communication. New York: Grune 
tratton, 1958. 


286 JOURNAL OF GENETIC PSYCHOLOGY 


4. CLELAND, D. Seeing and reading. Optometry, 1953, 30, 467-481. 


5. Conran, K. Beiträge zum Problem der Parietalen Alexie. Arch. Psychiat. 
Nervenkr., 1948, 181, 398-420. 


6 Aphasie, Agnosie, Apraxie. Fortschr. Neurol. Psychiat., 1951, 19, 
291-325. 

7. DaNiELS, J. С. & Diack, Н. The phonic word method. Reading Teacher, 1959, 
13, 14-21. 

з. De HinscH, K. Specific dyslexia or strephosymbolia. Folia Phoniat., 1952, 4, 231- 
248. 

9. Gestalt psychology as applied to language disturbances. J. Nerv. @ 
Ment. Dis., 1954, 120, 257-261. 

10. ——————. Diagnosis of developmental language disorders. Logos, 1961, 4, 3-9. 

11. Согрѕтеіх, K. The Organism. New York: American Book, 1929. 

12. —— ——— Language and Language Disturbances. New York: Grune & Stratton, 


1948. 


13. Harris, A. J. Lateral dominance, directional confusion and reading disability. 
J. of Psychol., 1957, 44, 283-294. 


14. Heap, Н. Aphasia and Kindred Disorders of Speech (Vol. I). New York: 
Macmillan, 1926. 


15. Jackson, J. H. Selected Writings of Hughlings Jackson (J. Taylor, Ed.) New 
York: Basic Books, 1958. 


16. Kainz, F. Psychologie der Sprache (Vierter Band, Spezielle Sprachpsychologie). 
Stuttgart: Ferdinand Enke Verlag, 1956. 


17. Karz, D. Gestalt Psychology. London: Methuen, 1951. 
18. Korrka, K. Principles of Gestalt Psychology. New York: Harcourt, Brace, 1953. 
19. KóHLER, W. Psychologische Probleme. Berlin: Julius Springer, 1933. 


20. Ком, W. Uber die Gestaltauffassung im indirekten Sehen. 7. Psychol., 1923, 
, 17-82. 


21. Lanoman, М. P. The reading process: A descriptive, interdisciplinary approach. 
Genet. Psychol. Monog., 1960, 62, 3-40. 


22. LEISCHNER, A. Uber den Verfall der menschlichen Sprache. Arch. Psychiat. 
Nervenkr., 1951, 187, 250-267. 


23. Los ANGELES County MEDICAL Association. Report of the Ophthalmological 
Section of the Los Angeles County Medical Association, 1940. 

24. Orton, S. T. Some Studies in the Language Function. Proc. Assoc. Res. Nerv. 
ё Ment. Dis., 1932, 13, 614-633. 


25. ————— Reading, Writing and Speech Problems in Children. New York: 
Norton, 1937. | 


Visual function in strephosymbolia. Arch. Ophthal., 1943, 30, 707-717. 

27. Pick, A. Aphasie, Handbuch der Normalen и. Pathologischen Physiologie, 1913, 
15, 2. Hilfte, 1416-1524. 

28. Ковімѕом, Н. M. The findings of research on visual difficulties and reading. 
In Reading for Efficient Living. New York: Internat. Reading Assoc. Confer- 
ence Proceedings, 1958, 3, 107-111. 

29. SCHILDER, P. Congenital alexia and its relation to optic perception. J. Genet. 
Psychol., 1944, 65, 67-88. 

30. TINKER, M. A. Eye movements in reading. J. Educ. Res., 1936, 30, 241-277. 

31. Wess, D. Basic Considerations on Cluttering. New York: Society for Speech 
and Voice Therapy, 1950. 

32. WERNICKE, D. Der aphasische Symptomen Komplex. Deutsche Klinik, 1901-3, 6, 
487-556. 


KATRINA DE HIRSCH 287 


33. WerrHeimer, M. Gestalt theory. Soc. Res., 1944, 11 No. 1, 78-99. 
34. Untersuchungen zur Lehre von der Gestalt. Psych. Forsch. 1922, 


1, 47-58. 
4 46 East 82nd Street 
New York 28, New York 


The Journal of Genetic Psychology, 1963, 102, 289-294. 
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FREE EXPLORATION*? 
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ALFRED B. SHAKLEE 


A. INTRODUCTION 


Considerable interest attaches to single-trial learning, for here, in one 
sense, we have habit in its smallest units. It is scarcely debatable that 
organisms other than the simplest invertebrates are capable of such learning. 
If an organism has any ability to learn at all, this implies that the individual 
trials must produce a change, at least internally, if not in overt behavior. 
However, below the primate level, problems of measurement have contributed 
to a scarcity of clear demonstrations of this phenomenon. It is to be expected 
that different mechanisms may be involved in various instances of one-trial 
learning, and that learning (which is often defined in terms of practice) 
may at times be difficult to distinguish from other processes, when behavior 
is altered by a single experience. 

One-trial position habit reversal in the rat was demonstrated by Buytendijk 
(1) in 1930, and more recently by Dufort, Guttman, and Kimble (2). 
Skinner (14) presented in 1933 a cumulative response curve following the 
triple reinforcement of a single lever response in the rat, showing a typical 
extinction trend over 40 minutes, and later (16) offered evidence for very 
rapid instrumental conditioning in the pigeon. In a study of the retention of 
apparent fear in rats after a single experience with electric shock, Hudson 
(6) cited impressive qualitative observations indicating considerable retention 
after one month, although control data were lacking. Jarvik and Essman (7) 
have provided evidence for 24-hour retention of the effects of a single electric 
shock in the mouse, and Maatsch (8) has plotted the course of extinction 
immediately after one shock experience in the rat. 


Our understanding of rapid learning has been considerably clarified by 
the above research, but evidence is needed on the course of delayed extinction 


a i z r e : 
fter one-trial learning. There is also a need to-compare such extinction with 
E a 
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the course of operant responding in comparable untrained animals. In 
previously reported studies (12, 13) it was found that a panel-pressing 
response in rats could be established rapidly, and if desired, without experi- 
mental adaptation. This response has been employed for comparing, after a 
lapse of 24 hours, the behavior of nonreinforced animals, with that of animals 
having had a single reinforced trial. 


B. METHOD 


The general procedure has been described earlier (12). Briefly, female 
hooded rats not previously used in experimentation were given adaptation 
experience on five different days. Subsequently, at the age of 112-116 days, 
and when 20-22 hours hungry, they were placed in the test apparatus. 
Experimental Ss were allowed to press a panel to obtain a single small piece 
of food. Control Ss were placed in the apparatus without access to the panel, 
which in these instances, was covered by a sliding door. Each group contained 
five Ss which had been previously assigned at random. 


A record was kept of the time required by each experimental S to secure the 
goal food, in order that the corresponding control S could be left in the 
apparatus for the same amount of time. Experimental and control Ss were 
run in alternation. After the initial trial, animals were returned to individual 
home cages and given 8 g. of Purina Laboratory Chow, which was in all cases 
consumed within two hours. Twenty-four hours after the initial run, each $ 
was given 12 extinction trials in the apparatus, and a record kept of latency 
of panel-pressing response. If no response occurred within 60 seconds, this 
figure was recorded as the latency and the trial was terminated. Intertrial 


intervals, during which the sliding door was closed, were 60 seconds in 
duration. 


C. RESULTS AND Discussion 


In order to increase the stability of the recorded performance, median 
scores by blocks of three trials were obtained for each animal. Graphs of 
the means and medians of these scores are presented in Figure 1. The trends 
in response latency indicate that the animals having received a single reinforce- 
ment extinguished to the "untrained" operant response level in from nine 
to 12 trials. The graphs of means reflect some of the variability involved, 
particularly in the operant level of the exploratory behavior. Graphs of 
the medians suggest more simply the convergence of the two groups with time. 
'There was no evidence to suggest any systematic change in responding among 
control animals over the time period studied. 
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FIGURE 1 
EXTINCTION 24 Hours AFTER A SINGLE REINFORCED TRIAL 
(Group means, left; medians, right) 

The significance of the difference in extinction trends was assessed by 
the Wilcoxon test. Median latencies for the blocks of trials one to six and 
seven to 12 were separately computed for each animal, and difference scores 
obtained in each case between the first and second halves of extinction. Com- 
parison of experimental and control groups in terms of the Mann and 
Whitney tabulation of the Wilcoxon test, yielded a two-tailed probability 
of .008. It should be understood, of course, that inferences relating to effects 
of reinforcement apply only to the food reward manipulated in the study. 
Other parameters involving the previous home cage reinforcement history of 
the animal may well be related to the “exploratory” component of the 
response. 

Guthrie has proposed that learning, in its essential elements, is always 
established in one trial. He states, “. . . a stimulus pattern gains its full 
associative strength on the occasion of its first pairing with a response" 
(4, p. 30). The single practice trial is often not sufficient to modify behavior, 
in this view, because of the changing stimulus situations in which organisms 
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operate. Skinner, however, turns directly to the realm of performance and 
emphasizes the importance of the single reinforcement in actual behavioral 
modification. 


A single reinforcement may have a considerable effect. Under good 
conditions the frequency of a response shifts from a prevailing low 
value to a stable high value in a single abrupt step (16, p. 67). 


One of the earliest recognized relationships in the study of evolution has 
been the parallel between the waning of the importance of instinctual 
adjustments in higher forms and the development of capacity for more 
complex learning. Single-trial learning, however, is not incompatible with 
a considerable degree of instinctive control, as shown by Seidman (11) in 
the position-discrimination reversal of the turtle (Pseudemys). It has been 
demonstrated by Fields (3) that only a single trial is required to develop 
a light-avoidance habit in the silver salmon, but that more trials are needed to 
develop avoidance of the dark—for which this species has a natural preference. 
The close relationship between one-trial learning and the delayed response 
has been emphasized by Riesen (10), who cited a study by Baerends as a 
demonstration that such capacity exists even among invertebrates. Baerends 
showed that the behavior of the female digger wasp during the day was 
influenced by the amount of food supply found in the nest on the first visit 
in the morning. 

The organism with the ability to establish rapid behavioral modification 
should be better prepared to deal with environments where potential food 
supplies and shelter are scarce and are subject to changing conditions. When 
one considers that strong selection pressures have probably frequently favored 
such capacity, it is not too surprising that the pigeon and the rat are so 
nearly the equals of man in the rapid formation and short-term retention of 
very simple habits. Since habit loss is so often produced through the agency 
of new learning, man also shares with the pigeon and the rat some efficient 
mechanisms for rapid forgetting. Natural environments characterized by 
frequent change are likely to place an adaptive premium on some kinds of 
rapid forgetting, but such processes will vary in their utility, depending on 
the species in question, and on existing conditions. Reasoning, even though 
rudimentary, may be of great advantage in adjustment to change. Basic 
reasoning processes found over a wide range of species include responsiveness 
to identity and to difference (9). These Processes can not attain their 
maximum effectiveness without considerable permanence of retention. 


Guthrie (5) and Skinner (15) have both emphasized that an organism 
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does not emit all the learned responses of which it is capable in a situation 
having some, but not all, of the stimulus elements present during original 
learning. This principle describes many existing observations on “Imperfect” 
retention. It also clarifies certain roles of learning in biological adaptation. 
When an earlier learned response is inappropriate in a new environment, it 
is to the organism’s advantage for this environment not to be capable of 
completely undoing the past learning. If a new environment which does not 
Produce reinforcement following a learned act is very different from condi- 
tions under which learning took place, the organism can rapidly exhaust the 
habit potential available to this particular situation. Simultaneously, con- 
siderable habit potential is preserved for the time when the organism is again 
in an environment which more closely resembles that of original learning, 
and which, in the long run, can be presumed more likely to provide need 
fulfillment. 


D. SUMMARY 


One-trial learning and 24-hour retention of a panel-pressing response for 
food were demonstrated in the rat. The extinction curve for experimental 
animals was shown to differ significantly in slope from the trend of operant 
behavior of controls. These results extend our knowledge of conditions under 
which lower mammals are capable of very rapid learning, and present needed 
Control observations on the behavior of unreinforced animals. Some evolu- 
tionary implications of the capacity to modify behavior on the basis of brief 
experience have been examined. 
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RESPONSES IN DIFFERENT SPECIES OF FISH* 
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ALFRED B. SHAKLEE 


A. INTRODUCTION 


Differences in temperament among animal species are important forces 
in biological adaptation. The study of such differences should help clarify 
selective factors involved in the evolution of emotional processes, and should 
indirectly offer insights into the effects of changing environments on human 
emotional behavior. 

The term temperament is used to refer to such interrelated dimensions as 
fearlessness-timidity, dominance-submission, agressiveness, and playfulness. 
More specifically, the concept is employed to represent relatively stable 
Patterns of response which are associated with emotional behavior or with 
certain types of autonomic nervous system function at central and peripheral 
levels. Such a definition allows of both genetic and environmental influences in 
the development of temperament. 

Although temperament is often expressed in complex ways, it can at times 
be reflected in simple behavioral dimensions such as, muscle tension-relaxation, 
movement-immobility, approach-withdrawal, seeking-avoidance, and avoidance- 
nonavoidance. The value of such dimensions for clarifying basic aspects of 
behavior is well demonstrated by Schneirla (34) in his use of approach and 
Withdrawal for analyzing evolutionary aspects of motivation. 

Excellent summaries have been provided by Munn (29), Hall (17), and 
Fuller and Thompson (14) of research demonstrating genetic influences 
9n temperament, and by Beach and Jaynes (3) of evidence on the influence of 
*Xperience. Clear differences in such factors as timidity and savageness have 
In several cases been demonstrated between strains of animals within a species. 
However, at the level of interspecies comparison, while there exist valuable 
qualitative descriptions, there is little information on temperamental differences 
9f a quantitative nature. 

King and his co-workers have recorded behaviors which are presumably 
related to differences in temperament in two subspecies of the deermouse, 

eromyscus maniculatus. The docile subspecies gracilis was compared with 


* Received in the Editorial Office on July 12, 1961. 
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bairdii, a wild and timid subspecies. The groups differed in behavior on an 
elevated maze (23) and in response to early handling (22). Differences in 
mating behavior, possibly related to differences in temperament, and consti- 
tuting demonstrations of psychosexual isolation in the laboratory, have been 
shown for two fish species, Xiphophorus maculatus and X. helleri, by 
Clark, Aronson and Gordon (9). 


Observations related to temperament in fish have seldom been made in 
their own right, but have usually come from research concerned with response 
patterns like those of territoriality, mating, and parental care. Valuable 
summaries of such work have been provided by Aronson (1), Baerends (2), 
‘Thorpe (41), and Tinbergen (42). Of special interest are the observations 
of Breder and Halpern (6) that fear could induce schooling behavior in 
Brachydanio rerio, and the findings of von Holst and Schoen that orientation 
to gravity and to horizontal illumination was influenced by the state of 
rest or excitement of the animal—cited by E. G. Healey (18). 


The experiments which follow were designed to compare measures of 
temperament in different species of fish. Several sets of pilot observations on 
different species were performed prior to adopting the methodologies described. 


B. METHODS 
1. Light Avoidance 


The fish were tested in a tank of clear acrylic plastic 9-1/2 21 inches, 
resting on sponge rubber on a laboratory table, and containing conditioned 
water to a depth of four inches. The two ends and back of the tank were 
covered with white paper on the outside. Paper underneath the tank was 
gray for the left hand three-fourths of the area, and white for the right one- 
fourth, a distance of 5-1/4 inches. Above, the tank was covered by black 
painted masonite except for a distance of four inches at the extreme right 
where there extended from front to back a rectangular lamp housing for 
a 13-1/2-inch fluorescent bulb of 14 watts. The bulb, the only source of 
illumination in the room, was 9-1/2 inches above the water level, with its 
housing so tilted that the brightest illumination was concentrated on the 
white area below. 

It was desired to make observations which would reflect S’s avoidance of 
the brightly illuminated right-hand area after varying periods of elapsed time. 
Accordingly, the score for each observation period was the time spent in the 
center 50 per cent of the tank plus twice the time spent in the right one- 
fourth of the space. As a guide for positioning the observer’s eye to 
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determine when $ moved from one area to another there was set before 
the tank a frame having two pairs of vertically fastened strings. The strings 
in a pair were separated by 1-3/+ inches in a plane perpendicular to the 
tank, with the string nearest the tank removed from it by a distance of 
three inches. These sighting strings formed boundaries between the right and 
left extreme fourths of tank space and the center 50 per cent. А 15 X 24 
inch one-way vision screen of metallized cellulose acetate (35) was placed 
between sighting strings and the observer. 

Fish, used in these experiments, were kept in the animal room for at 
least 48 hours prior to test, and housed with others of their own species—all 
species having identical home aquaria. During the experiments, the animal 
room temperatures were between 74° and 77° F., and test tank temperatures 
were kept between 73° and 75° F. Animals were fed every evening, but 
never prior to a test to be conducted that day. 

A test session began with netting a fish in its home aquarium, placing it 
in a 400 ml. beaker 2/3 full of water, and taking it to the experimental 
room. Fish and water were poured into the center of the test tank, toward 
the darker end. These operations took approximately 30 seconds. After $ 
had been in the test tank for 30 seconds, recording was begun for trial 
one, and total times spent in the center and right hand compartments were 
recorded separately. The reference point on the fish for recording his 
location was an imaginary point midway between the eyes. Time scores were 
recorded for six trials, the first four being each two minutes in length, and 
the last two each having a duration of four minutes. Between each pair 
of trials there was an interval of one minute, so that the last trial ended 21 
minutes after the start of trial one. 


‚ Fish used in this experiment were seven Cichlasoma meeki (the firemouth), 
SIX Niphophorus variatus (Platy variatus—two males and four females), and 
five Brachydanio rerio (zebra fish). Thus, the species sampled included 
Tepresentatives of the Cichlidae, the Cyprinidae, and the Poeciliidae. The fish 


Were all relatively young, with approximately the following lengths and 
body Weights: 


Species Length (mm.) Weight (g.) 
С. meeki 32 0.5 
Х. variatus (female) 28 0.35 
B. rerio 27 0.18 
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None of the Ss had been previously used in experimental work. Individual 
Ss were run in an order which allowed maximal alternation among species. 


2. General Activity 


The second technique was quite similar to open field measures used 
with rodents. A test tank of clear acrylic plastic, 10 17 inches, was 
filled with water to a depth of four inches. This tank rested оп a piece 
of plywood over a sheet of sponge rubber on the floor. Directly under the 
tank was a sheet of gray paper marked with two black lines crossing in the 
center at right angles. When the tank was viewed from directly above 
center, the lines divided the bottom area into four equal rectangles. Illumina- 
tion was provided by two 60-watt bulbs, one diagonally above each of the 
narrow ends of the tank, which were oriented to the left and right of observa- 
tion point. Each bulb was approximately 10 inches outside and 15 inches 
above the adjacent water line. A 3 X 7 inch one-way window was placed 
horizontally 21 inches above the water level, and a black curtain was hung so 
as to surround the observation window and the tank beneath. A viewing 
point which allowed one eye to be directly above the center of the tank made 
possible accurate recording of crossings by $ from one rectangle to another 
regardless of S’s depth. 

All general conditions were the same as in the light-avoidance experiment. 
The number of times $'з whole body moved from one tank area to another 
was recorded for the first 55 seconds of each minute, for 16 minutes. The 
Ss were 6 C. meeki, 6 B rerio, and 10 Carassius auratus (the common gold- 
fish) —the latter about 40 mm. in length and 1.2 р. in weight. 

Tests of a different fear stimulus were conducted with six male and six 
female Xiphophorus maculatus (about 30 mm. in length and 0.6 g. in weight) 
in a circular, tan polyethylene tank, 12 inches in diameter, placed on a 
table and observed in a mirror. A white cylinder, 4 inches in diameter, 
blocked off the center of the tank, and a glass cover with four intersecting 
lines divided the water area below into eight equal sectors. Line-crossings 
were counted for five three-minute periods after $ was placed in the apparatus. 
After this, a 300-gram weight suspended on a 52-inch string was allowed to 
swing 15 inches and strike the edge of the table. Ten seconds later, three 
more recording periods were begun. These were followed by a second 
vibratory stimulus and the same recording sequence. 


C. RESULTS 


In the light-avoidance test, two species, C. meeki and X. variatus, showed 
systematic response patterns, and these have been plotted in Figure 1. In 


ГА. 
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constructing the graph, each $'з scores for the first four two-minute observa- 
tion periods were combined into two scores representing observation periods of 
four minutes each. The resulting values and those initially recorded for the 
two terminal four-minute observation periods yielded performance trends 


based on four points. Group performance was plotted from median values. 
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FIGURE 1 


CHANGES IN LIGHT AVOIDANCE DURING SUCCESSIVE 4-MINUTE OBSERVATION PERIODS 


The aspect of the present measures which seems to have the most relevance 


to temperament is the variation among species in slopes of response curves. 

Simple differences in gross activity, while interesting in their own right, may 

be more a function of normal effector processes, independent of emotion. 
Differences in slopes of recovery curves for the three species in the light- 
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avoidance study were tested for significance by applying the Kruskal-Wallis 
Н test to differences between first period score and median score for the 
three remaining periods. This single-factor analysis of variance yielded a 
value of 8.4, significant at the .02 level. Slope differences for the two species 
in Figure 1 were significant at the .05 level by the Wilcoxon test. Both of 
these species showed a fairly uniform increase in the time spent in brighter 
light from the first through the third observation periods. The results for 
C. meeki but not for the other species, when assessed by the Friedman test, 
indicated a significant performance shift (5 < 01). 

Turning to measures of light-avoidance per se, C. meeki during its first 
observation period showed significantly more avoidance than either B. rerio or 
X. variatus. Wilcoxon tests for independent samples indicated that each of 
these differences were significant at the .01 level. Later observation periods 
did not reliably differentiate the groups. 


In the measure of line-crossing activity, the 16 counts for each $ were 
combined into four successive values, each representing approximately four 
minutes of observation. The graph of group medians (Figure 2) was limited 
to C. auratus and C. meeki, since measures for B. rerio were of a much 
greater order of magnitude. Comparison of the slopes of the recovery curves 
for the three species yielded an H of 9.8, significant at the .01 level. The 
shift in performance as an individual species trend was significant at the 
-02 level for C. meeki, but was not significant for the other species. The 
measure of total line-crossing clearly separated each species from the others, 
as shown in Table 1. 

The recovery trends for X. maculatus after stimulation showed increasing 
activity with the passage of time. The trend after netting was shown by 
the Friedman test to be significant at the .001 level. Following the vibratory 
stimuli (which also produced visual cues from movement of the water 
surface), the trend was significant at the .02 level for the first stimulus, 
and at the .05 level for the second. 


D. DiscussioN 


Stimuli acting on the fish prior to test (being netted, placed in a beaker, 
and introduced into a strange environment) can be expected to have evoked 
strong physiological responses of fear. Insofar as animals differ in their 
recovery from such consistent patterns of stimulation, they may be presumed 
to differ in temperament. 


A term like fear has somewhat different referents in lower vertebrates 


9" 
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than in mammals. Nevertheless, the behaviors and 


autonomic nervous systems 
of fish and mammals display 


a sufficient number of similarities that one 
may postulate a certain communality of emotional response. Young (48) 
and Nicol (30) have summarized m 


in fish. The vagal system 
that а Ss 


any features of autonomic innervation 
is well-developed, though it has been reported 
acral parasympathetic division is lacking. Vagus stimulation causes 
Contraction of the stomach and inhibition of the heart. Cardiac accelerator 
nerves, however, have been considered absent in teleosts. There is an 
extensive chain of sympathetic ganglia, giving off, in the anterior trunk 


region of some forms, small nerves Passing to suprarenal tissue. 


Exogenous 
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TABLE 1 
Species DIFFERENCES IN OPEN FIELD ACTIVITY 


Line Crossings* 


Species N Mdn. Range 
C. mecki 6 20.5 14-26 
B. rerio 6 144.0 114-180 
C. auratus 10 41.5 19-62 


* Differences between B. rerio and the other two species can be judged by inspection 
to be significant. C. meeki and C. auratus are different at the .01 level by the 
Wilcoxon test. 
adrenaline inhibits spontaneous contractions of the stomach and the intestine, 
and has been found by Wyman and Lutz (47) to produce long-maintained 
pressor effects along with slowing of the heart in an elasmobranch. 

Results obtained for the line-crossing behavior show this to be a reliable 
measure of recovery from startle, as has been previously shown for locomotion 
in the open field in the case of rodents. The light-avoidance measure capi- 
talizes on a response of fish noted by a number of previous investigators—cf., 
Fields (13). This test offers promise of adaptability to phylogenetic studies 
of emotion and temperament, extending over all classes of vertebrates. 

Behavior change was most striking in C. meeki. Sudden stimulation in 
this species, as in other cichlids, produces periods of near immobility. This 
quiescence may be punctuated by brief, extremely fast darts to a different 
location. Such darting behavior, when it appeared in the present study early 
after fear arousal, involved such short movements that it had little effect 
on the performance measures. In the light-avoidance test, for instance, the 
occasional early movements of this sort were confined to the darker regions 
of the test environment. As emotion wore off, the subsequent free locomotion 
was particularly noticeable in contrast to the earlier immobility. 

Trends noted in both the light-avoidance and line-crossing behaviors with 
the passage of time may have been reflecting the dissipation of neuro- 
humoral components of the fear response. The inhibition of movement in 
X. maculatus following vibratory stimulation, which often evoked only one 
or two rapid darts, suggests that any contribution of fatigue to the measures 
is a minor one. The change in movement in C. meeki tended to level off at 
approximately 10-15 minutes. This interval is close to some of the recovery 
times noted in other experiments on emotion, although different concom- 
itants of emotion are quite variable in their period of decay. Blatz (4) 
noted in human subjects who had been startled by a backward fall of their 
chair, that pulse rate returned to normal in about three minutes, while 
increased force of cardiac contraction was sometimes noticeable eight to 10 
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minutes later. Some of the correlates of emotion may be brief, as after the 
application of stimuli of short duration where the galvanic skin response and 
change in cardiac rate have often been recorded with latencies of one to 
three seconds and durations of two to twelve seconds. The effect of 
a major stress, where the status of possible accompanying emotion has not 
been clearly worked out, was studied by Wiel-Malherbe (45) in human 
patients following a briefly applied electroshock. Almost immediately after 
the convulsion there was an increase in plasma adrenaline of about 75 per 
cent, which subsided to an almost normal level in 10 minutes. Plasma 
noradrenaline was raised about 40 per cent, and receded more slowly. The 
present study differed from those just cited in the degree to which it involved 
continued environmental novelty after the termination of the brief, rapid 
stimulus change. 

Van Iersel (43) studied the effect of fear on the fanning response of 
the male three-spined stickleback. Fanning is a periodic parental behavior 
which produces a water current over the nest, thus ventilating the eggs. 
After being frightened for a few minutes, during which time fanning was 
prevented, the fish on returning to the nest showed increased fanning for a 
brief period. One wonders if the peaking and sebsequent downward trend 
in the present light-avoidance behavior (Figure 1) would with further 
observations be shown to be a significant effect. It may be that here, as 
in the situation described by Van Iersel, fear inhibits a behavior while 
allowing further accumulation of its physico-chemical determinants, so that 
with the elimination of fear there is a temporary overshooting of what would be 
the normal output. 

The production of near immobility in conjunction with fear, as noted in 
the present situation, is seen in the natural adaptations of many animals. 
In young chickens, the development of tonic immobility reactions runs 
Parallel to that of cowering, following apparent fear stimuli in other species 
of birds (32). To what extent increased adrenaline levels may be implicated 
in such response, is uncertain, but Hoagland (20) found that exogenous 
adrenaline prolonged the duration of tonic immobility in Anolis carolinensis. 
Smith and Matthews (38) found that adrenaline derived from mammalian 
glands depressed oxygen consumption in one species of fish, whereas control 
injections of sea water (which along with the previous injections must have 
been emotion provoking) raised oxygen consumption. The observations on 
heart rate during tonic immobility have not yielded any consistent trend (18). 
Warden, Jenkins, and Warner have summarized several reports of immobility 
їп fish. The means for inducing this response have included pressing, 
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stroking, and removing the fish from the water and holding it firmly on its 
back for a few seconds. The authors comment that, “The shock of being 
removed from the water is no doubt an important factor in the production 
of these states” (44, p. 87). 

Presumably, adaptation to threat in a natural environment is, for many 
species of fish, promoted most effectively by immobility only if this response 
is achieved after flight has taken the individual to protective cover. In this 
connection, it appears significant that low response levels were not reached 
immediately in the fish tested. There was frequently a brief flurry of activity 
after an animal was placed in the test tank and before recording began. A 
graph which reflected this early behavior could well be expected to show 
a double inflection in activity change. 

Immobility can appear under many circumstances. At one time it may be 
a mechanism for protection from predators, possibly by production of more 
effective camouflage. At another time it may be a response to frustration, 
as during the extinction of a learned response (36). Often it is associated 
in intraspecies combat with the presentation of a specific "releaser" stimulus 
pattern by a vanquished animal, in order to prevent further attack by the 
victor. In the latter category are such responses as the defeated jackdaw's 
presentation to the victor of the unprotected spot at the base of the skull, 
or the exposure by the vanquished wolf of a most vulnerable region, the 
side of the neck (28). Sometimes immobility is elicited by mild stimuli, as 
in the protective response of deer fawns; at other times it follows only 
intense stimulation. The “paralysis of fear" occasionally seen in man may 
share some common properties with immobility reactions having survival 
value in other organisms. 

Species comparisons based on simple response measures must be interpreted 
with care. Lorenz (27) has cited a number of examples in which near- 
identical behaviors in different cichlid fish have different and sometimes 
opposed, significance. Fighting in fish has been found by Kuo (25) to be 
influenced by spawning season and social experience. In the present research, 
many different processes could affect the measures taken. Phototropisms and 
thigmotactic influences are known to vary in importance in the adjustments 
of different fish species (44). Tendencies of this sort could act as “behavioral 
traps," keeping certain species in restricted regions of a test environment. 
Many fish spend a great deal of time in an aquarium pursuing their own 
reflections. This was noted to some degree in all the species tested, and was 
especially pronounced in X. variatus and B. rerio. Such activity could, in 
different forms, stem from quite different blends of behavioral tendencies, 
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such as mating, threat, or schooling response. Tinbergen (42) described 
threat postures made in front of a mirror by the three-spined stickleback; 
Breder and Coates (5) noted that the male guppy would attempt to mate 
with the shadow projection of the female; and Shlaifer (37) found that 
oxygen consumption was decreased in isolated goldfish when they were able 
to see their images in mirrors, as well as when they were placed in groups. 
'The latter effect is correlated with a social influence on activity, as shown 
by Escobar, Minihan, and Shaw (12), who measured movement in terms 
of guide lines which allowed the localizing of a fish at any time in terms 
of the two centimeter cubes into which the aquarium was divided. There 
was less locomotion when a fish was a member of a group than when alone. 
A complicating factor in studies of light-avoidance is found in the fact that 
some species show different responses to light under different conditions, as 
in the case of preference for black in normal adult rats and preference for 
white in rats with lesions of the cerebral cortex (24) and the change in 
light-responses of salmon with electrical stimulation (ЗЛ. 

Other problems arise from the fact that measures of restricted responses 
do not begin to reflect the behavioral potential that would be displayed 
in a natural habitat, and that a laboratory aquarium or testing environment 
will resemble the natural environments of different species in varying degrees. 
It must also be remembered that interspecies comparisons are always dependent 
for their validity on the sampling of individuals for test. In order to rank 
species with assurance in terms of the present measures, considerably more 
research will be required. 

It is of some interest that Carassius auratus, the species which has been 
domesticated the longest (for perhaps more than 1000 years), showed very 
little activity change during the observation period and gave a response curve 
of essentially zero slope (Figure 2). Additional study would be required to 
indicate to what extent this pattern may be ascribable to effects of domes- 
tication. The domestication of many animals has been accompanied by 
greater docility, and Darwin (11) reported many years ago the decrease in 
tameness in birds on formerly uninhabited islands as their environment 
became more threatening. In relation to the present finding, it must be 


, noted that Spoor (39) demonstrated that the goldfish at times reacts with 


Movement to outside stimulation. Measuring deflections of a small paddle 
by water currents created by the fish, he reported that, 


Noise, slight changes in the water level, sudden lights, the mere presence 
of the observer in the room, or such minor disturbances as the quiet 
opening and closing of the door to the room usually caused a change in 
the rate of activity. 
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In order to reconcile the present findings with those of Spoor it may be 
necessary both to extend periods of observation and to attempt some clarifi- 
cation of the degree of emotional involvement in different types of activation. 

Numerous emotional responses of animals in their natural environments 
appear clearly to demonstrate the organizational role of emotion emphasized 
by Leeper (26). In this view, a major function of emotion is the production 
of more adaptive response to the total situation, at the expense of limited 
disorganization of ongoing behaviors which subserve ends irrelevant to a 
present crisis. As Stagner (40) points out it is necessary to distinguish 
between several levels of homeostasis, which are maintained in differential 
degrees, depending on the threat of the moment. 

When emotional response is generated in an environment very unlike the 
natural conditions in which the organism's adaptations have emerged, emotion 
may fail to display adaptive properties, and may even be maladaptive. Obser- 
vations on captive animals have repeatedly shown that survival can be 
threatened by "natural" behaviors which are unsuited to the artificial en- 
vironment. Quantitative observations have suggested that physiological 
dysfunction associated with change in living conditions of animals may be 
caused by social factors. Long-term studies of birds and mammals in the 
Philadelphia Zoological Garden have led Ratcliffe and Cronin (31) to 
propose that social pressure was partly responsible for increased frequencies 
of arteriosclerosis through the production of disturbed adrenal function. 
Christian (7, 8), in studies of artificially crowded populations of rodents, 
has demonstrated impaired reproduction and other signs of systemic stress, 
which appeared to stem from sociopsychological pressures. 

Environmental change, the stimulus for long-range adaptive modification, 
is also а recurring source of adaptive impairment, as emphasized by Huxley, 
Simpson, and others. Darlington (10) has analyzed lag in adaptation as 
an inevitable source of nonfunctional structure. А species at any given time 
may thus be considered to have its behavioral adjustment influenced by 
a quota of such lag. The interpretation of such process is complicated by 
the possibility that adaptive lag in one environment may, if the population 
survives the handicap, occasionally become an adaptive advantage in a future 
environment. Nevertheless, at the human level, thought must be given to 
the fact that while processes of learning offer the potential for very rapid 
environmental change of a favorable sort, they also provide the opportunity 
for more rapid production of adaptive lag. 

A large proportion of what we may infer to be adaptive lag in various 
species appears to relate to dimensions of temperament. Much theorizing 
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has centered on physical and physiological reasons for the extinction of 
former species. It seems worth considering to what extent dimensions of 
emotional reactivity may have contributed to the undoing of some extinct 
species. For example, too great a quota of “tameness” may have repeatedly 
been a factor in the disappearance of an animal type. 

An increasing body of evidence has demonstrated many ways in which 
the changing environments of man contribute to nonadjustive response, and 
Richter (33) has proposed that a considerable proportion of man’s adjustive 
handicaps may be traced to processes inherent in his “domestication.” Many 
of these problems center around aspects of emotional response. It can be 
argued that over the last few centuries, following man’s extremely rapid 
alteration of living environments, the adaptive lag in dimensions of emotion- 
ality has been increasing rapidly. 

Various organism-environment discrepancies may be postulated as being 
responsible for this lag. Attention has been given to the possible negative 
influences of (а) arousal of excessive emotion; (b) arousal of emotion without 
allowing normal outlets, as in repressed fear or anger; and (c) arousal of 
emotion without an object, as in certain anxiety. Аз a tentative hypothesis, 
it may be suggested that another source of disharmony between organism 
and environment may paradoxicaly at times be found in insufficient acti- 
vation of the unpleasant emotions of fear or anger. lt has been proposed 
by Guthrie (16) and Hebb (19) that general excitement may be useful to 
the system as a behavioral support. It has also been suggested that there 
should be adequate outlets for uncomfortable emotions, once aroused—but 
few observations bear on the possible need to generate these specific emotions 
in the first place. An exception is found in the early recognition by Wood- 
worth (46) of the importance of the seeking of fear in many play activities. 

It is possible that over and above the need to avoid too bland an environ- 
ment, the biological systems of various vertebrates, including man, may require 
for optimal functioning, the occasional generation (with adequate outlet) 
of emotions which we label "unpleasant," but which have apparently played 
50 large a role in evolutionary survival. Perhaps behaviors suggestive of fear 
needs develop in human adults mainly under unusual circumstances, such as 
Cited by Janet (21) in two cases of neuroses, where periods of stealing and 
fear of being caught were accompanied by alleviation of other symptoms. On 
the other hand, needs to activate fear or anger mechanisms may have some 
greater degree of generality. 

Clarification of the roles of social pressures in man’s adjustment will 
Tequire, not only the study of specific response mechanisms in actual limited 
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environments, but also increased understanding of the evolutionary sig- 
nificance of emotional reactivity. 


E. Summary 


Measures based on general activity and on light-avoidance were developed 
to compare reactions to a fear-provoking situation in different species of fish. 
It was shown that there were significant differences among species, not only 
in overall activity level, but also in response change following sudden intense 
stimulation. Differences between species in terms of the slopes of recovery 
curves were obtained by both measuring techniques. In those species dis- 
playing clear recovery trends, the times required for the return to asymptotic 
performance were within the range of times noted for recovery from emotion 
in other vertebrate forms. 


Certain aspects of the phylogenetic study of temperament and of emotional 
adjustment to environment have been discussed. It has been proposed that 
the clarification of emotional function in man depends upon greatly increased 
understanding of the evolution of emotional response mechanisms. 
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CHRONIC EFFECTS OF IONIZING RADIATIONS AND 
THE HYPOTHESIS THAT IRRADIATION 
PRODUCES AGING-LIKE CHANGES 
IN BEHAVIOR* 1 


Department of Psychology, University of South Dakota 


Rocer T. Davis 


A. INTRODUCTION 


Harlow and his co-workers (12) used problems of delayed response, 
discrimination and oddity to identify the effects of particular surgical lesions 
of the association areas of the brains of monkeys. Workers at several lab- 
oratories (5, 7, 13, 26) found that performance on these problems varied 
neither immediately nor within several months after whole-body irradiation 
with X-rays. Davis and McDowell (6) reported that monkeys which 
received lethal doses of X-ray irradiation to parts of the head, performed 
as well on these tasks as nonirradiated Ss until severe motor disturbances 
which preceded death made training impossible. 


Lesions produced in the CNS by WBR with X-rays, if they occur at 
all, probably would be diffuse like the lesions produced by natural aging 
rather than selective as produced by surgical damage to the brain. Therefore 
it was desirable to draw hypotheses from the literature on the effects of aging 
as well as the effects of surgical lesions of the brain in order to contrast 
the behavior of monkeys that have survived radiation and their controls. 
This strategy was further indicated by parallels between biological effects of 
aging and radiation (29). 

The first experiment was derived from the hypothesis that aged Ss are 
more susceptible to the effects of interference in learning than young Ss (23). 
The second experiment was based on the finding that old people are more 
anxious and perform less well than young people under conditions of stress 
and threat (30). The last experiment compared the ability of irradiated and 
nonirradiated monkeys to shift set and the design was suggested by differences 
of old and young human Ss to shift set (15). 

—— 
* Received in the Editorial Office on July 13, 1961. 
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B. GENERAL METHOD 
1. Subjects 


Seventeen rhesus monkeys were used as Ss in these experiments and the 
experiments were conducted between November 1958 and January 1960. Two 
groups of Ss, each comprised of six monkeys aged 8.0 to 9.0 years at the be- 
ginning of Experiment I, were employed in all of the experiments, although 
one $ in each of these groups died between the end of Experiment II and the 
beginning of Experiment III. One of the groups, the experimental group, 
contained survivors of an original group of 10 Ss, each of which had received 
1100 r WBR with X-rays in three doses of 400, 400, and 200 r spaced at 
yearly intervals. The other groups contained Ss that were not irradiated 
and had served as a control group in the radiation studies. The Ss in both 
groups had received nearly identical training since 1952. Five young monkeys 
that were progeny of Ss in the other two groups comprised a third group. 
They were given the conditions of Experiment I during Nov. 1959 when they 
were aged 18 to 42 months and the conditions of Experiment III during 
January 1960 at the same time as the older Ss. 


2. Apparatus 


Subjects were trained in a Wisconsin General Test Apparatus (WGTA) 
in each of the experiments. Stimuli were procured from the collection of 
common use and manufactured objects at the South Dakota Primate Lab- 
oratory, and the sampling of stimuli was specific for each experiment. 


C. EXPERIMENT I 


The first experiment involved giving old irradiated and nonirradiated 
monkeys and young nonirradiated monkeys concurrent discrimination problems 
in a modified retroactive inhibition paradigm. Concurrent discrimination 
problems have been described by Hayes, Thompson, and Hayes (14); and 
Leary (19) and consist of sets of eight or more object-quality discrimination 
problems of one trial each, presented sequentially and repeated until Ss' per- 
formance reached some arbitrary criterion. 

Several workers have claimed that old human Ss are more susceptible 
than young Ss to the effects of negative transfer, but Gladis and Braun (10) 
who studied the effects of transfer and retroaction in young and old human 
Ss failed to obtain more RI in old than young Ss. There was, however, more 
positive transfer between original learning (OL) and interpolated learning 
(IL) among young than older Ss. 


LI 
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The retroaction paradigm was modified in the following manner. The Ss 
learned one set of concurrent discrimination problems to a criterion of two 
errorless repetitions of the set during each day of training (OL), learned 
another set of problems to the same criterion (IL), and relearned the original 
set (RL). The identity of stimuli employed in OL and IL was varied in 
order to produce different amounts of associative interference or facilitation. 
The design resembled that employed by Gladis and Braun (10). They 
varied the similarity of the meanings of response words, whereas in three 
of the conditions of the present experiment Ss made different responses during 
IL to stimuli employed during OL. In both experiments the control con- 
dition was provided by employing completely dissimilar stimuli during IL 


and OL. 


1. Apparatus and Procedure 


Seven hundred and twenty stimuli were selected from the collection of 
common use and manufactured objects at the South Dakota Primate Lab- 
oratory. Successive pairs of objects were randomly arranged into a fixed 
serial order and constituted lists which provided Ss the materials for paired- 
associates learning by serial recognition. 

'The lists were presented in a manner similar to that described by Leary 
(19). A list was given repeatedly to an $ until it selected the correct object 
of each pair within the list. A list was learned, OL, a second list learned, 
IL, and the first list relearned, RL, by an S on each of 12 days. Lists consisted 
of either eight or ten pairs—the shorter lists made available to the young Ss 
because of their inability to consume the number of raisin rewards necessary 
to learn two lists and relearn one list in one session of training. 

Four different conditions of similarity of the lists used in IL and OL 
were presented to S during every four days of training and a condition 
was assigned to a particular day in a predetermined random order. ‘The 
design was repeated three times. 

a. Condition 1 was designed to produce a maximum amount of inter- 
ference and represented a complete reversal of the rewarded and nonrewarded 
objects. The objects that were rewarded during IL were the nonrewarded 
objects from OL and the objects that were not rewarded during IL were the 
objects that had been rewarded during OL. 

b. Under condition 2 the objects used during IL were entirely dissimilar to 
the objects employed during OL, and E expected a minimum amount of inter- 
ference. 

Intermediate similarity was produced in two different conditions because 
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there is evidence (4, 9) that monkeys with a history of WBR respond 
differently to objects that are rewarded than do Ss that have not had a 
history of irradiation. 

c. Under condition 3 the incorrect objects during IL were the objects 
that had been correct during OL, and the correct objects during IL were 
unfamiliar to Ss. 

d. Under condition 4 the objects that had been incorrect during OL 
became the collect objects during IL, and the incorrect objects during IL 
were unfamiliar to Ss. 

Some Ss took 30 or more repetitions to learn the two lists and relearn 
the first list. This procedure represented 300 presentations of pairs of objects 
and as many possible rewards. In several instances the limit of the rhesus 
monkey’s tolerance of the experimental situation was reached and several Ss 
balked. If S ceased working, the session was terminated, and the condition 
was repeated with another set of stimuli. 


2. Design 


The number of repetitions required by each subject in the two groups of 
old monkeys to learn the two lists was recorded, and differences were com- 
pared by means of the /-test. Comparisons involving the Ss in the young 
group were not made because $$ in this group learned shorter lists than Ss in 
the other two groups. 

Analysis of variance was used to evaluate transfer and retroaction effects 
occurring in learning of the interpolated list and relearning the original 
list respectively. Preliminary analysis indicated that the differences between 
the three replications of conditions were not significant, and these data were 
pooled. 

Scores during IL and RL were computed by dividing the average number 
of repetitions a particular $ required to meet the criterion of learning under 
one of the conditions by the average performance on original learning. This 
procedure equated differences in original learning. The Mann-Whitney 
U-test was employed to test the significance of differences between the per- 
formance of Ss in the three groups under the different conditions. 


3. Results 


Comparison of the two groups of old animals during OL was based 
on raw scores, i.e., the number of repetitions necessary for Ss to reach a 
criterion of one complete errorless rehearsal of the list. Animals in the 
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experimental group required significantly more repetitions to learn the 
materials than did the other old Ss (ż= 5.57, р < .01). Neither group 
showed significant changes in performance as a function of practice between 
successive replications of the experiment. 

Figure 1 shows the transfer and retroaction effects. A point represents 
the median score for Ss in one of the three groups under one of the four 
conditions of similarity. The horizontal line describes a score of 100. A 
score above the line indicates facilitation, below the line interference. Trans- 
fer is negative between original and interpolated learning under conditions 1, 
3, and 4 (p < .01, .05 and .05 respectively using the sign test). Condition 1 
produces significant retroactive inhibition (№ < .01) and conditions 2 and 
4 significant retroactive facilitation (№ < .05 and .05). The results of 
two analyses of variance, one of the transfer data, the other the retroaction 
data, indicated that the primary effect conditions was highly significant in 
both analyses: F = 11.22, p < .001 and F = 21.06, р < .001 respectively. 
The first order interaction Groups X Conditions was significant, F = 3.35, 
р < .05, in the second analysis. 

Nonparametric tests applied to the data represented by the individual 
points in the figure show that the groups do not differ significantly under 
any condition of similarity. However, the figure indicates that the relative 
amount of facilitation and inhibition in conditions 3 and 4 varies considerably 
between groups. This tendency was examined statistically by computing the 
difference between scores of each $ on conditions 3 and 4, ranking the differ- 
ences, and using the U-test to evaluate the significance of obtaining the 
values of the summed ranks. 

The Ss in the experimental group exhibited less negative transfer under 
condition 3 than 4, whereas Ss in the control group comprised of old Ss 
showed more, U = 5, p = .021 (examine left-hand side of Figure 1). The 
comparable comparison between Ss in the experimental group and the control 
group of young Ss is also significant, U = 4, p= .026. A similar difference 
in performance was found between Ss in the experimental group and Ss in 
the control group of old Ss when retroaction effects were examined, U = 4, 


b = .026 (see right-hand side of the figure). 


D. EXPERIMENT II 


Tinklepaugh’s (28) technique of substituting less for more preferred 
rewards during intratrial delays was used to test the frustrative effects of 
Substituting inferior rewards or eliminating rewards within trials. This 
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procedure was suggested by the finding that old people are more anxious 
under conditions of threat and stress than young people (30). 


1. Procedure 


The Ss were trained 24 days, 24 trials a day, on six variations of the 
delayed response procedure. The first two procedures each occupied six 
days and provided measures of Ss' responses to one and to two objects re- 
spectively. Delays of 5, 10, or 15 seconds were ordered at random within 
each day of training. The remaining three procedures of four days each 
involved baiting one of two foodwells with a raisin and substituting a low 
preference reward during the delay, e.g., celery or paper wads, or removing 
the raisin altogether and leaving the trial unrewarded. 'The substitution 
or elimination of reward was employed in four different degrees; on every 
trial, half of the trials, one-fourth of the trials, or one-eighth of the trials 
and these conditions were randomized between the days of training. The 
stressfulness of this program is suggested by the fact that every $ lost weight 
during the experiment and regained it subsequently. 

The objects consisted of steel caps for two inch pipe. The caps were filled 
with lead and were mounted on 3 X 3 inch squares of Masonite. Each 
object weighed approximately 3.0 pounds and was painted red. 

A trial began with the opaque screen of the WGTA raised and the 
carrier for the tray at a position near Ё. Trays contained either one centered 
foodwell or two foodwells 12.0 inches apart. The E pushed the carrier 
forward to a position just out of 8% reach, baited one foodwell and covered 
each foodwell with a stimulus. The opaque screen was lowered and remained 
down until five seconds had elapsed. If the condition of a trial required 
the substitution of a less preferred reward for the raisin or the complete 
elimination of the raisin, Ё made the appropriate change during the delay. 
The Opaque screen was raised, the tray was pushed forward to a stop. When 
the tray reached the stop it automatically activated a microswitch which 
Started a clock. Microswitches were held closed by the weight of the objects 
and the circuit containing the clock was opened when $ displaced one of 
the objects, "The E withdrew the tray after S's response, recorded the latency, 
and prepared the next trial. A noncorrection technique was used throughout. 


2. Results 


Analysis of the results of the first two problems indicated that the latency 
's Tesponses was significantly longer following five-second delays than 
Wing either 10- or 20-second delays. Subjects in the group that were old 
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but not irradiated took significantly longer on 10 and 20 second delayed 
response problems involving two objects than on comparable problems 
involving one object, p< .05 for both delays using the sign test. The 
opposite trend was characteristic, but not significantly so, of irradiated Ss. The 
E also noted casually that the presentation of two objects produced greater 
vascillation and distraction in the nonirradiated Ss than the irradiated Ss. 

Analysis of variance was made of the latencies obtained during the last 
three experimental procedures. This analysis dealt with five primary effects: 
(a) type of stimulus substitution (i.e., raisin, celery, or nothing); (5) per- 
centage of substitutions (12.5, 25.0, 50.0 and 100 per cent); (с) satiation 
(trials 1-8, 9-16, and 17-24) within each day of training; (d) groups (irra- 
diated and nonirradiated); and (e) subjects within groups. Since all $$ 
received similar training all variables were orthogonal and formed inter- 
active terms excepting variables d and e which were partially confounded. 

Each term that did not involve the effects of groups (d) employed the 
mean square of the third order interaction which contains the higher number 
of degrees of freedom (a X b X c X e) as the error term. The mean 
square of each term that involves the effect of groups (d), employs an error 
term containing Ss within groups (e) in place of groups. Only two terms 
are significant, percentage of substitutions (2), = 7127, p< .001; and 
the second order interaction between percentage of substitutions, satiation 
and treatment groups (b, c and d), F = 2.759, p < .05. The former is 
significant because Ss take longer to respond when a substitution is made 
on 100 per cent of the trials. The latter is a complex effect illustrated in 
Figure 2. It is due to a satiation with practice by all animals under the 
condition of 100 per cent substitution and by a facilitation of performance 
in irradiated Ss under the condition of 25 per cent substitution and nonirra- 
diated Ss under 12 per cent substitution. The significance of the latter effect 
was determined by computing, and ranking according to groups of Ss, the 
magnitude of the differences in latency between conditions of 12 and 25 
per cent substitution, U = 2, p < .004. 

The percentage of errors made on the three conditions of change of reward 
was 11.7, 9.0 and 8.5 respectively. The difference between these percentages 
are not significant and this performance does not differ significantly from 
earlier performance of the same Ss on 2-object delayed response problems. 


E. ЕхрЕКІМЕМТ III? 
The third investigation was designed to determine whether monkeys could 


2 Experiment III is abridged from an М.А. thesis by one of the author's students, 
Daniel W. Swain. Unpublished M.A. thesis, University of South Dakota. 
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TRIALS 


LATENCY or RESPONSE OF IRRADIATED AND NONIRRADIATED MONKEYS TO DELAYED 
Response PROBLEMS AS A FUNCTION OF PRACTICE AND PER CENT INTRATRIAL 
SUBSTITUTION OF Less PREFERRED FOR More PREFERRED REWARD 


learn to shift set, and whether previously irradiated and nonirradiated 
monkeys could shift with equal facility. Heglin (15) reported that old human 
Ss had greater difficulty shifting set than middle-aged Ss, and young Ss had 
less difficulty than middle-aged Ss. He measured shift of set with alphabet 
mazes and a variation of the Luchins’ Water Jars Test, and reported sig- 
nificant differences between the three age groups in his study. If irradiation 
Produces changes that resemble those in aging the present Ss should differ 


in their ability to shift set. 


The Ss were required to shift between problems of discrimination and 
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double alternation. They had been trained extensively to discriminate prior 
to the present study. 
1. Apparatus and Procedure 


Each S was given preliminary training and shift of set training during a 
period of 84 days. A different pair of objects was employed each day of 
training. 

2. Preliminary Training 

Every $ received 72 days of preliminary training on double alternation 
problems, divided into two periods. During the first 60 days, E presented S 
a different pair of identical objects each day and rewarded the foodwells 
according to a double alternation sequence. During the final 12 days of 
preliminary training dissimilar stimuli were used and the double alternation 
sequence was employed. During each of the first 45 days of preliminary 
training the double alternation sequence was repeated four times, i.e., 16 
trials. Thereafter the sequence was repeated six times. 


3. Shift of Set Training 


This consisted of 12 days of training similar to that given in the final 12 
days of preliminary training except that within each day of training E 
shifted the appropriate method of problem solving from double alternation 
to object-quality discrimination and the converse. Trials were divided into 
three blocks on each day of training with four trials in one block, eight trials 
in another block and 12 trials in the third block. The order of the three 
blocks and the order of presenting the two alternative methods of solving 
the problem were randomized. During the 12 days of training each animal 
received six days of training in which double alternation (DA) occurred 
before and after object-quality discrimination training (OQ) and six days 
in which the order was OQ-DA-OQ. 


4. Design 


The Mann-Whitney U-test was used to evaluate the significance of the 
differences in errors made between the groups of Ss as they shifted from 
problems that required them to discriminate between objects to problems 
entailing a double alternation solution, and the converse shift. Shift of set 
scores were the percentage of errors for each $ during the experimental 
training period for each block of trials, less the percentage of errors obtained 
during the last 12 days of preliminary training. This procedure was necessary 
to equate Ss level of learning attained during preliminary training. 
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5. Results 


The young Ss did not attain a level of performance comparable to that 
attained by the Ss of the other two groups during preliminary training. Con- 
sequently, only the two older groups of $$ were compared. 

On all three blocks of trials the nonirradiated Ss had higher shift of set 
scores when they shifted from discrimination to double alternation problems 
than did the irradiated Ss. The two groups of Ss did not differ significantly 
on blocks of four trials or 12 trials, U = 10, p = .345 and U = 5, р = .075 
respectively, but differed significantly on blocks of eight trials, U = 4, 
p = .048. The difference between scores obtained on the shift from double 
alternation to object-quality problems was not significant on any of the three 
blocks of trials. 

F. GENERAL Discussion 


Within the limits of these experiments only one of the findings in any 
way support the hypothesis that chronic effects of radiation mimic aging 
effects. This was the superiority of the performance of Ss in the control 
group over the performance of Ss with a radiation history in original learning 
of concurrent discrimination problems in Experiment 1. There were, however, 
several differences between the two groups of old animals not related to the 
hypothesis drawn from the literature on aging, and all of these differences 
appear consonant with the body of literature on changes in behavior of 
monkeys following WBR with X-rays (2, 5, 11, 18, 21, 22). The negative 
findings of the present experiment together with the negative findings of 
the effects of irradiation on learning (5, 7, 13, 26) suggest that the 
syndrome caused by WBR with X-rays is dissimilar both to the syndrome 
resulting from aging and the syndrome «caused by circumscribed lesions of 
the CNS. 

The salient features of the syndrome seen in monkeys that have been 
irradiated with either whole body or cortical irradiation are motivational and 
Perceptual. The changes that are motivational include immediate and delayed 
changes in preferences for foods (5, 18) but not changes in the preferences 
for objects that are not food (1), social responses of aggression and grooming 
(22), and energy output (20, 22). 

The features that are perceptual include the change in ability of irradiated 
Ss to employ peripheral cues (2) less distractibility of irradiated Ss (21), 
Preference of nonirradiated Ss for environments that allowed exploration 
of the external environment (11), decrease in relational responses as a 
function of radiation dose (25), increase in errors among irradiated Ss when 
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objects that were unnecessary to solve discriminations were presented (4), 
increase in the preference of the nonrewarded object as a function of 
practice if the rewarded object is eliminated (9). 

In the first experiment the two groups of old animals responded similarly 
under conditions of learning interpolated lists of new material and under the 
condition of reversal of correct and incorrect objects. However, the irradiated 
and nonirradiated Ss responded quite differently to conditions 3 and 4 in which 
the correct and incorrect objects are eliminated respectively. In each of these 
conditions half of the objects present during OL were discarded before IL. 
Therefore, Ss differed in their responses to these conditions because of a 
difference in the relevance of rewards and nonrewards to irradiated and 
nonirradiated monkeys. This particular difference was reported recently by 
Fitzgerald and Davis (9) in another experimental context. 

In the second experiment irradiated and nonirradiated monkeys differed 
significantly on delayed response problems containing one and two objects. The 
nonirradiated Ss vascillated more and took significantly longer to respond on 
two than one object problems whereas the irradiated Ss performed more 
efficiently on one than two object problems. This finding resembles 
McDowell’s observation (21) that animals surviving radiation are less 
distractible than their nonirradiated controls. 

The results of the third experiment were in the opposite direction than 
was predicted from the literature on aging. The nonirradiated old Ss were 
less able to shift from object-quality discrimination problems than the old 
Ss that had been irradiated. It would appear that the irradiated Ss were less 
bound to object cues than the nonirradiated Ss and more able to shift to 
position cues. These findings are similar to those of Overall, Brown, and 
Gentry (25), who reported qualitative differences in the cues used in problem 
solving. 

The findings of the second experiment are also notable because they again 
illustrate the immutability of the performance of a well-trained rhesus monkey. 
In spite of severe stress brought on by substitution of less for more preferred 
foods or the elimination of the reward altogether during the delay, Ss 
responded with no more errors than was obtained without stress. 

Other experimental examples provide evidence that the correctness or 
incorrectness of responses of monkeys under conditions of overtraining provide 
a remarkably stable index of learning that is not liable to variables of motiva- 
tion. Davis and coworkers (7) reported that monkeys continued to solve 
problems without decrement in spite of severe radiation sickness and often 
obtained, then discarded, rewards that were food. Meyer (24) pointed out 
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that deprivation of food did not affect performance of monkeys on discrimina- 
tion reversal problems, and Davis (3) showed that errors are not related in a 
linear fashion to increasing work. 


С. SUMMARY 


Two groups of old monkeys, one group surviving radiation, the other group 
nonirradiated, were compared by procedures suggested by three hypotheses 
from the literature on the changes in behavior accompanying aging. 

1. Differences between the groups did not appear to suggest that aging 
like changes are the chronic consequences of radiation. 

2. Differences between the groups all appear to be consonant with earlier 
findings of the differences of irradiated and nonirradiated monkeys. 
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